
338.17498

N7swt

2001

Vol. 3

MONTAMA STATE LfWfA^Y



MONTANA STATE LIBRARY

3 0864 0015 2493 6



INTRODUCTION TO RESOURCE APPENDICES
FOR THE SOUTH WOOD TIMBER SALE PROJECT

FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS)

The following appendices are a part of the South Wood Tirnber Sale
Project FEIS (bound separately) . The ID Team members prepared the
resource appendices; the discussions include citations from other
sources such as research documents, environmental assessments, etc.
The lengthy technical discussions of methodologies, research,
monitoring, baseline studies, analyses, etc., completed by the ID Team
are presented in these appendices. The information in the appendices
would need to be utilized for any scientific, technical, or legal
review.
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ARM Administrative Rules of
Montana

BMP Best Management Practices

dbh Diameter at Breast Height

DEQ Department of Environmental
Quality

DFWP Montana Department of Fish,

Wildlife and Parks

DEIS Draft Environmental Impact
Statement

DNRC Department of Natural
Resources and Conservation

EA Environmental Assessment

EAC Environmental Assessment
Checklist

ECA Equivalent Clearcut Acres

EIS Environmental Impact
Statement

FEIS Final Environmental Impact
Statement

FI Forest Improvement

FNF Flathead National Forest

FY Fiscal Year (July 1-June
30)

GNP

ID Team Interdisciplinary Team

FOGI Full Old-Growth Index

LAU

LWD

MBF

MBTSG

MCA

MEPA

MMBF

NCDE

NWLO

SB

SFLMP

SLI

SMZ

SVGBCA

TMDL

USFS

Lynx Analysis Unit

Large Woody Debris

thousand board feet

Montana Bull Trout
Scientific Group

Montana Codes Annotated

Montana Environmental
Policy Act

Montana Administrative
Procedures Act

Million Board Feet

Northern Continental Divide
Ecosystem

Northwestern Land Office

Senate Bill

State Forest Land
Management Plan

Stand- level Inventory

Streamside Management Zone

Swan Valley Grizzly Bear
Conservation Agreement

Total Maximum Daily Load

United States Forest
Service

United States Fish and
Wildlife Service

Water Yield Increase

124 Permit

318 Authorization

Cooperative Program

Land
Board
Recovery Team

Stream Preservation Act Permit

A Short-term Exemption from Montana's
Surface Water Quality Standards

Flathead Basin Forest Practices Water
Quality and Fisheries Cooperative Program
Board of Land Commissioners

Montana Bull Trout Recovery Team
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.iPPEXDIXA

In order to address direct,
indirect, and cumulative effects on
a landscape level, the analysis must
incorporate past, present, and
future actions within the analysis
area. The following activities are
located within the South Wood
environmental analysis area for
vegetation on Swan River State
Forest. The environmental analysis
areas for watershed, wildlife,
soils, and fisheries are smaller in
size and encompass an area specific
to those disciplines.

DNRC TIMBER SALE AND ROAD
PROJECTS

State timber sales where
environmental analyses have been
completed and sale activities have
begun or have been completed:

• Small Squeezer Timber Sale
(Checklist Environmental
Assessment [EAC] completed in

1999)

• Woodward Creek 10 Salvage and
Woodward Face 12 Salvage (EAC
completed in 2000)

• Small Squeezer II Timber Sale
(EAC completed in 2000)

• Center Loop Salvage (EAC completed
in 1999)

• East Fen Salvage (EAC completed in
1999)

• Section 20 I and II Salvage (EAC
completed in 1999)

• Section 30 Trespass (EAC completed

in 1999)

• South Point Pleasant Salvage (EAC
completed in 1999)

• Woodward II Salvage (EAC completed
in 1999)

• Fatwood Road Construction and Use
Permit (EAC completed in 1998)

• Horse Trail Salvage (EAC completed
in 1998)

• Little Hole Salvage (EAC completed
in 1998)

• White Pine House Logs (EAC
completed in 1998)

• Whitetail White Pine Salvage (EAC
completed in 1998)

• Woodward Meadows Salvage (EAC
completed in 1998)

• 15 -Minute Slowdown Salvage (EAC
completed in 1997)

• South Woodward Salvage (EAC
completed in 1996)

State timber sale proposals with
environmental reviews in progress:

• Old Whitetail Timber Sale Project
Proposal, located in the
Whitetail Creek drainage just
north of the South Wood Timber
Sale Project area.

• Napa Salvage Proposal, located
approximately .5 mile south of the
Soup Creek Campground

.

• Goat Squeezer Timber Sale Project
Proposal, located in the Goat,
Squeezer, and Napa creek
drainages

.
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All of these projects are in the

initial scoping phase. General
objectives have been proposed, but no

specific action alternatives have been
developed.

THE SWAN VALLEY GRIZZLY BEAR
CONSERVATION AGREEMENT

Beginning in December 1994, DNRC
participated in the development of the

SVGBCA with the United States Fish and

Wildlife Service (USFWS) , Flathead
National Forest (FNF) , and Plum Creek
Company Timber Company. The SVGBCA
seeks to cooperatively manage grizzly
bear habitat in the Swan Valley where
intermingled ownership patterns and
differing land-management objectives
complicate habitat management for a

species as wide ranging as the grizzly
bear. The USFWS evaluated the SVGBCA
in an environmental assessment (EA)

and found that implementing the

management guidelines in the agreement
would not negatively impact grizzly
bears {USFWS, 1995)

.

OTHER ACTIVITIES

Reciprocal access agreements with
Plum Creek Timber Company that may
affect resources in the South Wood
Timber Sale Project area:

• South Woodward (EAC completed in
1996)

• Woodward Whitetail (EAC
completed in 1997)

• Fatwood (EAC completed in 1998)

• South Wood (EAC pending)

Another activity on adjacent
ownership that may affect resources
within the South Wood Timber Sale
Project area is ongoing logging on
Plum Creek Timber Company lands

.

The South Wood Timber Sale Project
area is within the conservation area
delineated in the SVGBCA and complies
with its guidance.
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STIPl I^\TI()\S AM> SPEC IFKATIOiXS
APPENDIX n

INTRODUCTION

The stipulations and specifications
for Action Alternatives B, C, D, E,

and F were identified or designed to
prevent or reduce the potential
effects to the resources considered
in this analysis. In part,
stipulations and specifications are
a direct result of issue
identification and resource
concerns. This section is organized
by resource.

Stipulations and specifications that
apply to operations required by the
contract and occurring during the
contract period will be contained
within the Timber Sale Contract. As
such, they are binding and
enforceable. Project administrators
enforce stipulations and
specifications for all activities
relating to the project that may

occur during or after the contract
period.
The following stipulations and
specifications are incorporated into
all action alternatives to mitigate
the potential effects on resources.

WATERSHED AND FISHERIES

• Management standards of the SMZ
Law (75-5-301, MCA) are
implemented. SMZs will be
delineated where they occur
within or adjacent to harvest
areas to protect areas adjacent
to streams or lakes to maintain
water quality. In addition,
ground-based equipment is

restricted to 50 feet from all
wetlands and ponds, or to
locations above slope breaks if
they exist within 50 feet of the
edge of a wetland or pond.

TABLE OF CONTENTS

Introduction 1

Watershed and Fisheries 1

Grizzly Bears 3

Wolves 3

Big Game 3

Wildlife Trees and Snag Retention and Recruitment ... 4

Visuals 4

Cultural Resources 4

Soils 4

Air Quality 5

Noxious Weed Management 5

Herbicides 6
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Brush will be removed from
existing road prisms to allow
effective road maintenance.
Improved road maintenance will
reduce sediment delivery.

Equipment leaking fluids would not
be permitted to operate at stream-
crossing construction sites.

The contractor will be responsible
for the immediate cleanup of any
spills (fuel, oil, dirt, etc.)

that will affect water quality.

Culvert sizing for all road
projects will be for a 50-year
flood event, as recommended by a

DNRC hydrologist.

Stream crossings where culvert
removals and installations are
planned will have the following
requirements, as needed, to
protect water-quality and meet
BMPs:

- Filter-fabric fences will be
in place downstream prior to

and during culvert
installation.

Diversion channels will be
constructed and lined with
plastic to divert streamflow
prior to any in-channel
operations

.

Planned erosion-control measures
include:

grade breaks on roads

surface drainage devices on
roads

slash-filter windrows

grass seeding

Contract requirements for bridge

removal include:

No equipment will be allowed

in the stream.

Excavators will be required to

work each side of the bank
simultaneously.

Any equipment operated within
the high-water level of any
stream or river channel shall
be free of oil and fluid
leaks and shall be clean of

mud. Said equipment must be

inspected by the Forest
Officer and approved prior to

use

.

Filter-fabric sediment traps
and other erosion control
shall be installed prior to

construction activities.

Seeding with Quick-Cover Mix
is required at all disturbed
areas the same day as
installation is completed.

Included in the project proposal are
the following pertinent
recommendations of the Flathead
Basin Forest Practices , Water
Quality and Fisheries Cooperative
Program Final Report, June 1991.

The following numbers correspond to
the numbering of recommendation
items contained within the
aforementioned document, included in

pages 154-162 of the final report.

1

.

BMPs are incorporated into the
project design and operations
of the proposed project.

2. Riparian indicators will be
considered in the layout of
the harvest units.

3. Management standards of the
SMZ are used in conjunction
with the recommendations of

the study.

4. The BMP audit process will
continue. This sale will
likely be reviewed in an
internal audit and may be
randomly chosen as a Statewide
audit site.

7. SMZs will be evaluated as part
of the audit process.

12 Watershed-level planning and
analysis are complete.
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Logging plans of other
agencies and private companies
are used.

14. DNRC is cooperating with DFWP
on further study of fish
habitat and populations for
South Woodward and Woodward
creeks

.

15. DNRC will use the best
available methods for logging
and road building for this
project

.

16A. Existing roads are fully
utilized for this proposal and
brought up to BMP standards.

16B. DNRC Utilizes BMPs,
transportation planning, and
logging-system design to
minimize new road
construction

.

17. DNRC contracts with DFWP to
obtain species composition,
spawning inventory, and
spawning habitat quality for
South Woodward and Woodward
creeks. DNRC's mitigation
plan for roads fits all
recommendations for "impaired"
streams. Using "worst-case
scenario" criteria provides
for conservative operations in
this proposal.

18. Provisions in the Timber Sale
Contract address BMPs, which
are rigidly enforced.

20. DNRC is planning and
implementing long-term
monitoring of South Woodward
and Woodward creeks as well as
other streams on Swan River
State Forest . The monitoring
is designed to document
impacts of timber-harvesting
and road-building activities
on water quality.

29-34. DNRC has cooperated with DFWP
to continue fisheries work.
DNRC will continue to monitor
fisheries on Swan River State
Forest in the future as
funding allows.

GRIZZLY BEARS

• All action alternatives meet the
intent of the SVGBCA.

• Roads and landings will be grass
seeded to revegetate with plant
species less palatable to grizzly
bears to discourage or minimize
the potential for bear-human
conflicts

.

• Contractors are required to haul
or store garbage in a safe place
so bears will not be attracted to
the area.

• No logging camps are allowed
within the sale area.

• The Forest Officer will
immediately suspend activities
directly related to the proposed
action to prevent imminent harmful
confrontation or conflict between
grizzly bears and humans, or other
threatened or endangered species
and humans

.

• Contractors will be prohibited
from carrying firearms onto closed
roads while working under
contract

.

• When possible, healthy trees that
are not big enough to be harvested
will be retained for screening.

WOLVES

Contract provisions will protect any
wolf den or rendezvous site within
the gross sale area that may be
discovered during implementation of
this proposal.

BIG GAME

• The purchaser is authorized to
enter the project area with
motorized vehicles only for
purposes related to the
performance of the contract. Road
use is restricted to nonmotorized
transportation beyond any road
closure for any other purpose.
Motorized vehicle entry for
purposes other than contract
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performance, such as hunting or
transporting game animals, will be

considered in trespass and
prosecuted to the fullest extent
of the law (ARM 45-6-203)

.

• When possible, healthy trees not
big enough to be harvested will be

retained for screening.

WILDLIFE TREES AND SNAG RETENTION
AND RECRUITMENT

• Snag retention is implemented as

recommended under the SFLMP's
Biodiversity Guidance.

• High-quality wildlife trees/snags,
such as large, broken -topped
western larch, will be retained
and given special consideration
during yarding operations to
prevent loss

.

VISUALS

• Damaged residual vegetation will
be slashed.

• The size and number of landings
will be limited; the location will

be away from main roads, when
possible

.

• Disturbed sites along road right-
of-ways will be grass seeded.

• When possible, healthy trees not
big enough to be harvested will be

retained.

CULTURAL RESOURCES

• A contract clause provides for
suspending operations if cultural
resources are discovered;
operations may only resume when
directed to do so by the Forest
Officer.

• A DNRC archaeologist conducted a

review of the project.

SOILS

COMPACTION

• Logging equipment will not
operate off forest roads unless
soil moisture at 6 inches is less
than 20 percent, is frozen to a

depth of at least 4 inches, or is
snow covered to a minimum depth
of 18 inches. These conditions
usually prevent soil compaction,
rutting, or displacement.

• Existing skid trails and landings
will be used when their design is

consistent with prescribed
treatments and they meet current
BMP guidelines.

• To reduce the number of skid
trails and the potential for
erosion, designated skid trails
are required when moist soils or
short steep pitches (less than
300 feet) are not accessed by
other logging systems.

• The logging foreman and sale
administrator will agree to a

skidding plan prior to operating
equipment

.

• The density of skid trails in a

harvest area will not exceed 20

percent of the total area in a

cutting unit.

SOIL DISPLACEMENT

• Conventional ground-based
skidding equipment will not be
operated on slopes steeper than
40 percent. Soft-tracked yarding
has less impact than conventional
tractor skidding on slopes up to

55 percent. Cable yarding would
be used on the steeper slopes.

• Slash piling and scarification
would be completed with a dozer
where slopes are gentle (less

than 35 percent) . Slash
treatment and site preparation
would be done with an excavator
in areas where soils are wet and
slopes are steeper, up to 55

percent

.
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Ground-skidding machinery will be
equipped with a winchline to
limit equipment operations in wet
areas or on steep slopes.

Roads used by the purchaser will
be reshaped and the ditches
redefined following use to reduce
surface erosion.

Drain dips and gravel will be
installed on roads as needed to
improve road drainage and reduce
maintenance and erosion.

Some road portions will be
repaired and upgraded to
standards that reduce erosion
potential and maintenance needs.

The prompt and timely application
of certified weed-free grass seed
and fertilizer would be applied
to all newly constructed road
surfaces and cut-and-fill slopes,
as well as any existing disturbed
cut-and-fill slopes and landings
immediately adjacent to open
roads. This would be done to
stabilize soils and reduce or
prevent the establishment of
noxious weeds and would include:

- seeding all road cuts and
fills concurrently with
construction,

- applying a "quick cover" seed
mix at culvert installation
sites within 1 day of work
completion, and

seeding all road surfaces and
reseeding culvert installation
sites when the final blading
is completed for each
specified road segment.

As directed by the Forest
Officer, water bars, logging-
slash barriers, and temporary
culverts will be installed on
skid trails where, based on
ground and weather conditions,
erosion is anticipated. These
erosion-control features will be
maintained and periodically

inspected throughout the contract
period or extensions thereof.

AIR QUALITY

• To prevent individual or
cumulative effects during burning
operations, burning will be done
in compliance with the Montana
Airshed Group reporting
regulations and any burning
restrictions imposed in Airshed
2. This will provide for burning
during acceptable ventilation and
dispersion conditions.

• To reduce effects from burning
operations

:

Dozer, excavator, landing,
and roadwork debris will be
piled clean of dirt and duff
so that piles will burn
hotter and with less smoke.

Burning would be done in the
spring or fall when
ventilation is good.

The Forest Officer may
require that piles be covered
due to the higher relative
humidity during spring and
fall. Covered piles are
drier, ignite easier, burn
hotter, and extinguish
sooner. This will reduce
dispersed (unentrained)
smoke

.

The number of piles to burn
would be reduced by leaving
large woody debris in the
harvest units.

NOXIOUS WEED MANAGEMENT

To further limit the possibilities
of spreading weeds, the following
integrated weed-management
mitigation measures of prevention
and control will be implemented:

• All tracked and wheeled equipment
are required to be clean of
noxious weeds prior to beginning
project operations. The contract
administrator will inspect

Appendix B—Stipulations &nd SpecificatioD3 Page B-5



equipment periodically during
project implementation.

The prompt revegetation of
disturbed roadside sites will be

required. Roads used and closed
as part of this proposal will be

reshaped and seeded.

Surface blading may be required
to remove weeds before the seed-

set stage on roads affected by
the proposal

.

Herbicide application, as

designated by the Forest Officer,

may be used to control weeds
along roads that access the
timber sale area.

HERBICIDES

To reduce risks to aquatic and
terrestrial resources, the following
will be required:

• All herbicides will be applied by
licensed applicators in
accordance with laws, rules, and
regulations of the State of
Montana and Lake County Weed
District

.

• All applications will adhere to
BMPs and the herbicide's specific
label guidelines.

• Herbicide applications will not
be general, but site specific to
areas along roads where noxious
weeds are occurring. All no-
spray areas will be designated on
the ground before applications
begin.

• Herbicides will not be applied to
areas where relief may contribute
runoff directly into surface
water.

• Herbicides will be applied on
calm, rainless days to limit
drift and the possibility of the
herbicide moving off the road
prisms.
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VEGETATIOX Ai\.iL.YSIS

APPENDIX C

INTRODUCTION

This section provides a detailed
description of the present
conditions of the forest and
addresses the potential effects of
the proposed alternatives related to

the following issues:

- timber cover types, the
distribution of age classes,
canopy coverage, fragmentation,
and species composition of the
forest on the landscape;

- insect, disease, and wildfire
effects in regard to risks and
losses at the project level;

- old-growth amounts and how it was
defined;

- a sensitive plant survey and the
effects of the proposal on
sensitive plants; and

- noxious-weed control.

LANDSCAPE ANALYSIS

BACKGROUND

The SFLMP directs DNRC to take a

coarse-filter approach to
biodiversity by favoring an
appropriate mix of stand structures
and compositions on State land (DNRC
1996) . To implement a coarse-filter
approach and meet the SFLMP
directives, landscape analysis
techniques were used to determine an
appropriate mix of stand structures
and compositions, including forest
cover-type representation, age-class
distribution, and structural
characteristics

.

Analysis Methods

The analysis compares the current
stand conditions with the changes
caused by the proposed alternatives.

TABLE OF CONTENTS

Introduction 1

Landscape Analysis 1

Existing Vegetation 2

Past Management Activities 3

Cover-Type Representation for the Analysis Area.. 4

Age Class 6

Fragmentation 13

Insect, Disease, and Wildfire Effects 15

Old Growth 20

Sensitive Plants 24

Noxious Weeds 2 5

Inventory data from
the 1930s was used
in Losensky' 3 1993
data to estimate the
proportions of
various stand-
structural stages by
cover type as they
were historically
represented
throughout the
Inland Northwest.
This provides an
estimate of the

I
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natural characteristics of forests

prior to fire suppression and

extensive logging. Losensky (1997)

worked with DNRC to complete an

analysis for the entire State. Some

vegetation types specific to that

work are included in this analysis.

The protocol used to assign cover
types using the Swan River State
Forest SLI is explained in detail in

the SFLMP Biodiversity Guidance (May

1998) . Database crosstabs and tables
that were used in the analysis are in

the project file. The SFLMP
Biodiversity Guidance and databases
are available at the Swan River State

Forest office.

Analysis Area

The vegetation analysis includes 3

geographic scales

:

• Upper Flathead - Historic
conditions refer to those from
Climatic Section 333C of the Upper

Flathead (Losensky 1997) .

• Swan River State Forest management
block - Current conditions are
analyzed on the scale of the

entire Swan River State Forest,

based on the Swan River State
Forest SLI database file.

• Project level - Within the project
area, the stands proposed for
harvest entry are analyzed by
harvest unit for each alternative.

Analyses use both the Swan River
State Forest management block and the

project-level analysis areas

throughout

.

The SLI database is updated on an

annual basis to include information
corrections on a stand- level basis or

to cover scheduled changes where
harvesting activities have taken

place. This update process provides

DNRC foresters with the best

available data for the required
analysis on proposed management
activities. Where ongoing and future

timber sales have not yet received a

postharvest inventory, probable
effects are taken into consideration
to address cumulative impacts in each
analysis area. The display of
effects shows the trends in cover-
type conversions and age-class
distributions

.

Within the analysis area, 2 other
timber sales have been completed or
are taking place concurrently with
the analysis of this sale. The
estimated effects of this project on
cover types, age-class distributions,
and old growth will be considered
with Small Squeezer and Small
Squeezer II timber sales in a

cumulative-effects analysis for Swan
River State Forest. Many salvage
operations have taken place over
several years; these have not changed
stand composition, age class, or
structure, but have slightly altered
the stand density.

EXISTING VEGETATION

The existing vegetative types on Swan
River State Forest and within the
project area are a result of various
site factors, fire regimes, and past
management practices.

SITE FACTORS

Site conditions vary depending on
their geographic, physiographic, and
climatic factors. These conditions
include features such as:

soil types,

- aspect (sites proposed for
harvesting have a southeasterly to
northeasterly exposure)

,

- position on the landscape (the
South Wood Timber Sale Project
area is mostly on the lower slopes
of the Mission Range)

,

growing seasons, and

- moisture availability.

These variables were combined to

develop the habitat -type
classifications used to describe

Page C-2 Vegetation Analysis - Appendix C\



successional development and timber
productivity, among other things
(Pfister et al, 1977)

.

Within the South Wood Timber Sale
Project area, more than 95 percent
of the habitat types are in the warm
to moist climatic regimes, which
include mostly grand fir and western
red cedar habitat types. The
remaining 5 percent are in the cool
and moist climatic regimes, which
include the subalpine fir and
Engelmann spruce habitat types.

Forest productivity on these sites
is rated moderate to high. The
sites are predominantly occupied
with grand fir, Douglas-fir, western
larch, lodgepole pine, and western
white pine, with scattered
representations of ponderosa pine,
western hemlock, and western red
cedar.

PIRB REGIMES

Habitat types have also been grouped
to indicate the severity and
frequency of wildfires that
historically may have occurred on a

site (Fischer and Bradley, 1987)

.

The proposed harvest units are in
Fire Group 11. Stand-replacing
fires have been estimated to occur
once every 50 to 200 years on the
proposed harvest sites. Less severe
fires likely occurred more often
and, in broad locations, would have
helped maintain serai and western
larch relict stands. These are
stands with large trees that have
sujTvived fires of lower intensity.

Recorded fire history in the project
area includes:

• Large portions of the areas
proposed for harvesting were
burned by a stand-replacing fire
in the 1890s, which regenerated
most of the larch and lodgepole
pine stands that are proposed for
commercial thinning. Many of the
stands labeled as old growth by
the SLI were also influenced by

this fire, but probably only
experienced low to moderate burn
intensities, which are exhibited
by the presence of the relict
survivor trees that are mixed with
mature overstory, approximately
100 to 110 years old. Other old-
growth stands were only slightly
affected or unaffected by the
large fire, as evidenced by the
full development of old overstory
with climax understory. These
stands are mostly on northeasterly
aspects or in cool moist canyons.

• Since the 1930s, fire suppression
has also affected the stand
structures in Swan River State
Forest. This unmeasured effect is
caused by suppressing lightning-
caused fires that, prior to modern
intervention, would have been
influenced only by weather and
climatic factors. These
unsuppressed fires may have
resulted in stand-replacing events
when wind, drought, and high
temperatures combined to form
high-intensity burning conditions.
Such conditions occur during
summer drought periods in western
Montana

.

PAST MANAGEMENT ACTIVITIES

Past inventory records display that
timber harvesting has been ongoing
in the project area since the early
19603.

Timber sales in the South Wood
Timber Sale Project area between
1960 and 2000:

• Most of the harvesting in Swan
River State Forest occurred in the
flatter areas west of Swan River
at the base of the Mission Range,
where regeneration harvests were
conducted on 20-acre harvest units
in the 1960s. The majority of the
sale units have regenerated and
are well stocked with a variety of
sapling-Zpole-sized tree species.
Seedtree and clearcut harvesting
between 1970 and 1992 have created
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10- to 150-acre openings that have

densely regenerated with 6- to 40-

foot trees. Since the 1960s,

ongoing salvage harvesting has

taken place throughout the areas

of low elevation.

• Stands on the lower slopes of

Section 23 were harvested with a

clearcut/seedtree prescription in

the 1960s when the section was

owned by the USPS. These stands

have regenerated to a variety of

species that include western
larch, Douglas-fir, western red

cedar, western white pine, and

grand fir. The regeneration is 15

to 30 feet tall and well-stocked
to overstocked in most stands.

• Plum Creek Timber Company timber
harvesting in adjacent Sections 3,

9, 11, 13, 15, 21, 25, 27, and 29

T23N, R18W, is ongoing; most

stands, with the exception of

hiding cover retained for the

SVGBCA, are scheduled for

selective harvesting in the next

few years. Clearcut, seedtree,

and selective harvest methods have

typically been applied to hundreds

of contiguous acres, creating

abrupt straight edges that follow

section-line ownership boundaries.

COVER-TYPE REPRESENTATIONS FOR

THE ANALYSIS AREA

LANDSCAPE LEVEL (COARSE FILTER)

FIGURE C-1 illustrates the

percentage of forested ground

occupied by a particular cover type.

The comparisons shown include the

Upper Flathead Climatic Section

historic data and the current and

appropriate conditions on the scale

of Swan River State Forest.

Data indicates that mixed-conifer

stands are currently overrepresented

in reference to conditions that DNRC

has identified as appropriate by

using historic data at the climatic

section level, and is adjusted for

Swan River State Forest conditions

by analysis of the SLI. Many species
that make up the mixed-conifer cover
type are shade tolerant and increase
in the species component of stands as

the interval is lenghtened between
disturbances, such as wildfire.
Subalpine fir, lodgepole pine, and
ponderosa pine cover types are also
slightly overrepresented.

The western larch/Douglas-fir and
western white pine cover types are
currently underrepresented on Swan
River State Forest in reference to
desired, or appropriate, cover types,
but for different reasons. Western
larch is not shade tolerant, and
Douglas-fir is less shade tolerant
than true firs that are encroaching
to make up the mixed-conifer cover
type as stands trend toward climax
conditions. Douglas-fir and western
larch have historically been
perpetuated through fairly intensive
disturbances such as wildfires, and,

when mature, these species are more
resistant to fire mortality than
others. Lack of moderate-intensity
and stand-replacing fires since the

advent of fire suppression, along
with the normal temporal and spatial
variation in fire occurrence, have
combined to increase the development
of mixed-conifer stands within the
Douglas-fir/western larch cover type.

Western white pine has been
disappearing as a component of the
species mix where it historically
occurred. White pine blister rust
infections have drastically affected
western white pine. The number of

healthy western white pine that

occupy the canopy as overstory
dominants has been on the decline
since the 1930s across most of the
Pacific Northwest. The South Wood
Timber Sale Project area is no
exception. Loss of both overstory
and regenerated western white pine
has led to the classification of

historic western white pine cover
types as mixed conifer. Western
white pine can be restored by
planting rust-resistant seedlings.
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but openings in the canopy are
required for successful
establishment

.

AGE CLASS

AGE-CLASS DISTRIBUTION ON SWAN RIVER
STATE FOREST (LANDSCAPE-LEVEL COARSE
FILTER)

Age-class distributions are another
important characteristic for
determining the average historical
or appropriate conditions. When
age-class distributions are combined
with information on cover types, a

fairly clear picture emerges over
time of the average forest
conditions. Knowledge of local
topographical effects, ecological
characteristics of tree species,
climatic vegetation relationships,
and disturbance regimes helps to
define appropriate conditions.
Inventories of the 1930s quantified
the ages of the forest stands. To
arrive at age estimates, Losensky
examined the data and projected the
stands back to the early 1900s.
This data is useful in setting
baseline conditions for determining
the extent that current forest age-
class distribution deviates from
historical conditions.

FIGURE C-2 compares the current
condition of age classes on Swan
River State Forest with the
historical conditions from Upper
Flathead Valley.

Comparing the entire Swan River
State Forest with historical data
from the Upper Flathead Valley shows
that Swan River State Forest is
lower in stands of the seedling/
sapling age class and higher in
stands that are in the 150-year-and-
older age class, relative to
historic conditions. This can be
explained by the lack of large-scale
stand-replacing fires on Swan River
State Forest over the past 90 years
and the limited logging entries that
replaced old growth with seedling/

FIGURE C-2



• Diifct liffecU qf. Ill . Iction . llternatirrH

Depending on the alternative
implemented, mixed-conifer and

other cover types would change
following harvesting, site
preparation, and tree-planting
activities. This would be done by

thinning to remove shade-tolerant
species (alpine fir, grand fir,

western red cedar) or lodgepole
pine, or by replanting seedtree-
harvested areas to the desired
cover-type species (western larch/

Douglas-fir or western white
pine) . The western white pine and

western larch/Douglas-fir cover

types would increase following
these activities, dependent on the

implemented alternative.

TABLE C-1 - DIRECT EFFECTS TO

COVER -TYPE ACREAGES BY ALTERNATIVE
shows the number of acres to be

treated with each prescription and

the resulting change in cover
types for each action alternative.

Seedtree harvesting would change
stands from their existing age
class to the O-to-39-year age

class. Commercial thinning would
not change age classes because
stands planned for thinning are

essentially even-aged.

TABLE C-2 - DIRECT EFFECTS TO AGE
CLASSES BY ALTERNATIVE shows the

number of acres to be treated with

each prescription and the
resulting change in age class for

each action alternative.

INDIRECT EFFECTS TO COVER TYPES AND
AGS CLASSES

• Inttirrct l\ffech qfJMi^lction »1llemativeJl

Over time, natural forest
succession and fire suppression
would reduce the variability of

age classes and cover types on the

landscape as the stands age.

• Indirect h^ffecta to Canopy Coverage qf*'lction

.lllemative* B, C, D, E, andP

The residual-tree canopy cover
varies by alternative and the
prescription applied. The canopy
cover affects the tree growth of
residual trees, as well as the
success and species of

regeneration or understory growth.
The residual canopy cover is all
tree canopies in seedtree
harvests, including clumps of
cedar for stand diversity and
submerchantable trees . Canopy
cover would increase in areas of

seedtree harvests as regeneration
replaces the cut trees. Ten to 15

years would be needed to develop
up to 70 percent canopy cover in
10- to 15-foot tall trees. In

commercially thinned areas, canopy
cover would increase over time
(the increase is estimated at 10

to 15 percent in 10 years) as

canopy size and density increases
in the thinned residual trees
(crown ratio increases due to
light and water availability)

.

• Indirect F^fect* qf,Iction ^IltemativeB

Action Alternative B applies a

seedtree harvest prescription to
all stands proposed for
harvesting. This prescription
emulates a stand-replacement fire
in that the largest share of the
trees would be )cilled and some
fire effects would be applied when
slash is piled and burned.
Regeneration would be mostly
western larch, Douglas-fir, and
western white pine, which is

similar to what would be expected
following a fire. Patchy residual
grand fir, subalpine fir, western
hemloc)c, and western red cedar
would also be a component in

stands within this fire type.

Snags left in the harvest units
would represent only a small
portion of the snags that would be

left by a fire. Most of the snags
would not be burned except by
coincidence. The seedtrees would

I
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TABLB C-2 - DIRECT EFFECTS TO AGE CUiSSBS BY ALTERNATIVE

ALTERNATIVE

Acres

Change

AGE CLASS

TO 3 9

YEARS OLD
+ 313

Acres

Change

Change

Acres

Change

Acres

Change

Reproduction
area
-0-

4 TO 9 9

YEARS OLD
100 TO 149
YEARS OLD *

-111

-0-

0-

+ 93

Reproduction
area

+29

Reproduction
area

-0-

Regeneration
harvest

150 YEARS PLUS

Regeneration
harvest

-0-

22

Regeneration
harvest

Regeneration
harvest

-71

Regeneration
harvest

Regeneration
harvest

* Lodgepole pine is 100 to 139 years old

be larger, fire-tolerant larch and
Douglas-fir that tend to resist
burning

.

The proposed seedtree with group
retention prescription would be
applied over 313 acres. The acres
would receive mechanical site
preparation and have minimal
overstory competition for the
serai species that would
regenerate naturally and through
planting. The open conditions
would help the regeneration become
established and outcompete brush
and other shade-tolerant tree
species

.

Across the project area, the
forest would contain a mosaic of
structures to include single-
storied, two-storied, and
multistoried conditions. This
structure would be typical of
mixed-severity fires where
portions of the fire area may be
stand replacing. The harvest
areas would emulate areas where
fires tend to burn hot, open up
the site for establishing new
regeneration and creating single-
storied stands. Fires also tend

to pass through some areas causing
very little mortality, especially
in areas containing the thicker-
barked western larch, Douglas-fir,
and ponderosa pine species.

The scale or sizes of the harvest
units, as a whole, is typical of
fire in Fire Group 11 (Fisher and
Bradley, 1987) . Harvest units
range in size from 3 to 40 acres,
averaging 25 acres.

The patterns planned for groups of
retention trees would be typical
of postwildfire conditions. Due
to the existing forest conditions,
more western red cedar would be
retained within these group-
retention areas than would be
expected under naturally occurring
conditions

.

• Indirect t^ffectt qf.tciion ^lUemative C

Action Alternative C applies a
commercial -thin harvest
prescription to all stands
proposed for harvesting. This
prescription emulates the effects
of low-intensity fires with flare-
ups common in the mixed- severity

I
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fire regime. Following harvesting
and the retention of an average of

100 trees per acre, the canopy-

closure would range between 2 5 and

60 percent, with openings of 1 to 2

acres common where climax tree

species predominate. Typical low-

intensity fires may retain this
level of overstory trees; the
species retained would likely be

the thicker-barked western larch
and Douglas-fir. In openings,
regeneration would mostly be

western larch, Douglas-fir,
lodgepole pine, and a

representation of western white
pine. Grand fir, subalpine fir,

western hemlock, and western red

cedar would also regenerate in the

shaded areas of these fire types.

This alternative includes both
mature stands and some old stands
greater than 150 years old. The
older stands would have larger,

older trees retained compared to

those stands in the younger age

classes. Mature stands comprise
495 acres in this prescription, and

old stands comprise 134 acres.

The thinning prescription calls for

most areas to have heavy overstory
retention. Due mainly to overstory
competition, most of the area would
not have suitable conditions for
regenerating serai tree species.
Site conditions would favor the
regeneration of shade-tolerant
species. In the future, the stands

would experience increased diameter
growth in the remaining trees due

to reduced crown and moisture
competition.

Following the establishment of

regeneration, the structure in

harvest units would be 2 -storied,

which would be typical of low-

severity fires. These stands would

be available for future
regeneration harvests, or could be

considered for old-growth
recruitment in the future as tree

sizes and ages increase.
The scale or size of the harvest

units would be larger than is

typical of low-intensity fires in
the mixed-severity regime, and the
harvest units would not emulate
stand-replacement events.

• Indirect EJffecls ofJIction JlltemativeD

Action Alternative D applies a

commercial -thin harvest
prescription to all stands proposed
for harvesting. This prescription
emulates the effects of low-
intensity fires with flareups
common in the mixed-severity fire
regime. Following harvesting and
the retention of approximately 100
trees per acre, the canopy closure
would range between 2 5 and 60
percent, with openings of 1 to 2

acres common where climax tree
species predominate. Typical low-
intensity fires may retain this
level of overstory trees; the
species retained would likely be
the thicker-barked western larch
and Douglas-fir. In openings, most
regeneration would be western
larch, Douglas-fir, lodgepole pine,
and a representation of western
white pine. Grand fir, subalpine
fir, western hemlock, and western
red cedar would also regenerate in
the shaded areas of these fire
types

.

This alternative comprises only
mature stands less than 150 years
old. This treatment would be
applied on 667 acres.

The thinning prescription calls for
most areas to have heavy overstory
retention. Due mainly to overstory
competition, most of the area would
not have suitable conditions for
regenerating serai tree species.
Site conditions would favor the
regeneration of shade-tolerant
species. In the future, the stands
would experience increased diameter
growth in the remaining trees due
to reduced crown and moisture
competition.
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Following the establishment of
regeneration, the structure in
harvest units would be 2 -storied,
which would be typical of low-
severity fires. These stands
would be available for future
regeneration harvests or could be
considered for old-growth
recruitment in the future as tree
sizes and ages increase.

The scale or size of the harvest
units would be larger than is
typical of low-intensity fires in
the mixed-severity regime, and the
harvest units would not emulate
stand-replacement events.

• Indirect t^ecta qfmiction ^lltemativeE

Action Alternative E applies a

combination of commercial-thin and
seedtree harvest prescriptions to
the stands proposed for
harvesting. For those areas of
commercially thin, the effects
would be similar to those for
Action Alternative D. A total of
477 acres would be treated using
the commercial -thin prescription.
In those areas where seedtree
harvests would be applied, the
effects would be similar to Action
Alternative B. A total of 93

acres would be treated with
seedtree prescriptions.

Using both prescriptions. Action
Alternative E would emulate a
mixed-severity fire regime, which
is a combination of stand-
replacing fires and lower-
intensity burns.

• Indirect l^ecUqfmiction,lltemaKr^F

Action Alternative F applies a
combination of commercial -thin and
seedtree harvest prescriptions to
the stands proposed for
harvesting. For those areas of
commercially thin, the effects
would be similar to those for
Action Alternative D. A total of
484 acres would be treated using
commercial -thin prescriptions.
For those areas where seedtree
harvests would be applied, the
effects would be similar to Action
Alternative B. A total of 30
acres would be treated with the
seedtree prescription.

Using both prescriptions, Action
Alternative F would emulate a
mixed-severity fire regime where
there is a combination of stand-
replacing fires and lower-
intensity burns. Together with
previous harvests and Plum Creek
Timber Company activities, this
prescription distributes the fire
emulation randomly across the
landscape.

TABLB C-3 - INDIRECT EFFECTS TO
CANOPY COVERAGE BY ALTERNATIVE
shows canopy coverage percent by
acres before harvesting and
following harvesting for each
alternative.

TABLE C-3 - INDIRECT EFFECTS TO CANOPY COVERAGE BY ALTERNATIVE

ALTBRNATIVK



CUMULATIVE EFFECTS TO COVER TYPES
AND AGE CLASSES

Cumulative E^ffectg to Cover Type*

The cumulative effects of Small
Squeezer and Small Squeezer II

timber sales have increased the

amount of the western larch/Douglas

-

fir cover type on Swan River State
Forest. This was done by removing
climax tree species from mixed-
conifer cover types. Proposed
Action Alternatives C, D, E, and F

would further increase the amount of

the western larch/Douglas -fir cover
type by favoring Douglas -fir and
western larch to leave where
commercial-thin treatments would be

used. Action Alternatives B, E, and
F would favor the western white pine
cover type, using natural
regeneration and blister-rust-
resistant western white pine
planting where seedtree harvests are
used. Treatments favoring serai
cover types would result in a

corresponding reduction of the area
across the forest in the mixed-
conifer and subalpine fir cover
types. TABLE a- 4 - CUMULATIVE
EFFECTS TO COVER TYPE ACREAGES BY
ALTERNATIVE gives the anticipated
cumulative effects of Small Squeezer
and Small Squeezer II timber sales
together with each proposed
alternative using the Swan River
State Forest SLI database for

TABLE C-4 CUMULATIVE EFFECTS TO COVER TYPE BY ALTERNATIVE

COVER
TYPE



baseline data. The table shows
total acres remaining in each cover
type with each alternative's
treatments and the net acres that
would change cover-type
classification due to a treatment.
Individual changes in acres by cover
type are shown in TABLE C-1 - DIRECT
EFFECTS TO COVER -TYPE ACREAGES BY
ALTERNATIVE

.

Cumulative H^ecU to mige Cltuurs

Natural stand development, past
timber sales, and wildfires have
created the current age-class
representations in this area.
Future sales would likely continue
to be planned with the potential to
modify age-class distribution within
stands. Any changes in age classes
would be reevaluated during
scheduled SLI updates.

The tables reflect data from the
Swan River State Forest SLI database
that was updated in March 2000.
Some ongoing timber sales are not
included in this database;
therefore, cumulative effects from
Small Squeezer and Small Squeezer II

timber sales will be added in this
section. The effect to age class
and the acreage effects are taken
from several sources, including the
appropriate EAs/EISs, timber sale
contracts, and visual reviews of the
harvested areas. TABLE C-5 -

CUMULATIVE EFFECTS TO AGE CLASSES BY
ALTERNATIVE compares cumulative
effects by alternative against the
baseline Swan River State Forest
data

.

Plum Creek Timber Company is
managing their lands with various
harvest practices. A higher
percentage of acres in younger age
classes of serai species are
replacing the older stands that have
occupied these sites in the past;
this is expected to continue. The
average age of forest stands would
decrease in the general vicinity of
the project area.

FRAGMENTATION

I'jjrixting Coniiition/I'lffecU qfA'o-%1cNon

. Illerttatirr . /

Historically, forest fires burning
with various frequencies and
intensities created the patterns and
edges associated with forest patch
size and shape. This resulted in a
patchwork of various age classes of
forests and a variety of sizes and
shapes of forest stands. Since the
advent of fire suppression and
logging activities, the primary
agent of patch development has been
forest management and human
developments. Intense fires during
severe seasons still influence patch
development, but the frequency of
low-intensity fires and ignition
sources for large fires is greatly
reduced.

Swan River State Forest and
adjoining properties display this
pattern of fire-generated patches
overlain by human-generated logging-
unit and land-clearing patches.
Past logging units often were
designed in regular geometric
patterns, usually ranging from 20 to
100 acres, and, when viewed from
above, created an unnatural -looking
mosaic across the landscape. The
shapes of these units are more
regular and edge lengths are
probably lower than the fire-
generated patches. These past
harvest units have been
characterized as an unnatural
"fragmentation" of the normal forest
condition; however, the natural
stand boundaries show that the past
landscape was highly variable and
fragmented by fire and other
influences. More recent harvests on
neighboring ownerships have followed
property boundaries, making a

checkerboard pattern of 300- to 640-
acre harvest patches. Past harvest
openings have utilized both even-
aged regeneration harvesting
(seedtree and clearcutting) and
uneven-aged harvesting (individual
tree selection and group selection)

.

I
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TABLE C-5 CUMULATIVE EFFECTS TO AGE CLASSES BY ALTERNATIVE

ALTERNATIVE



be similar to flare-up areas in low-
intensity fires.

INVIRBCT EFFECTS TO FRAGMENTATION

Ittdirvct I-^ecU qfmiction »IUemaHve» II, C, D,

A', and /•'

Some seedtree harvest units are
adjacent to past harvest areas and
other proposed harvest units,
resulting in an enlargement of the
younger age-class patches and a

blending of the geometrical shapes
of the old units.

Where commercial thinning is

proposed, harvesting some units
would tend to reduce the differences
between adjacent stands and actually
increase the patch size across
similar stands.

Cuisulative Effects to Fragmentation

Cumulalire i^ffecta qfAction JiUemative* B, C,

I), IJ, an ftF

Where seedtree units are proposed,
there would be an overall increase
in younger age-class patches and a

decrease in older age classes,
moving the forest towards historic
conditions. See the age-class
discussion for acres that would
change by alternative.

INSECT, DISEASE, AND WILDFIRE
EFFECTS

BACKGROmiD

Identifying active pathological
agents are an inherent part of
designing project-level timber
sales. Some forest conditions are
predisposed to some level of
disturbance, whether from insects,
diseases, winds, or wildfires.
Identifying these conditions or
trends and developing management
strategies to reduce environmental
and financial losses is important.

ANALYSIS METHODS

Swan River State Forest is observed
from the air annually and insect and
disease problems are mapped. DNRC
and USFS provide a report of the
aerial reconnaissance with updates
on insect and disease trends across
the Inland Northwest. In addition
to investigating these reports, DNRC
personnel also include their own
observations of additional forest
health conditions as they occur on
Swan River State Forest.

The focus on this timber sale
project will include:

- the effects of insects, diseases,
and wildfires;

- existing conditions in relation to
the project or harvest areas,-

- management recommendations; and

- potential sawlog-value losses to
the trusts.

ANALYSIS AREA

The analysis area is primarily
within the South Wood Timber Sale
Project area.

Active insects and diseases of
importance on the project area
include

:

Douglas-fir bark-beetle -

Dendroctonus psuedotsugae

- Western larch dwarf mistletoe -

Arceu thoJbi Lun larici

White pine blister rust -

Cronartium ribicola

- Mountain pine beetle -

Dendroctonus ponderosae

Indian paint fungus -

Echinodontium tinctorium

Other insects and diseases are
present in the project area, but are
not recognized as having important
management implications.

I
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=> Douglas-fir bark beetle (Dendroctonu»

psuedotsuffae)

Douglas-fir bark beetles are

currently attacking large portions

of the Inland Northwest's Douglas

-

fir populations. Swan River State

Forest, including the project
area, has extensive pockets of

dead Douglas-fir across the

landscape.

Douglas-fir bark beetles attack,

specifically, Douglas-fir trees

that are usually over 14 inches

diameter at breast height (dbh)

,

although smaller diameter trees

are occasionally attacked.
Generally, low populations of

beetles will infest freshly blown-

down or fire-killed trees or

pockets of Douglas-fir trees
infected with a root rot disease.

With higher beetle populations,
stands with low vigor and other
stresses, such as drought or

Armillaria root rot infections,

are at higher risk to attack.

In 1999, numerous pockets of

infestation were located east of

the project area. Reconnaissance
surveys were conducted following
the spring 1999 and 2000 flight of

the beetle by DNRC foresters to

determine the extent of the

infestation. It was estimated
that the beetle had caused heavy-

mortality of Douglas-fir trees on

approximately 2,500 acres. The

Forest Insect and Disease
Identification and Management
Handbook provided guidance and
State entomologist, Steve Kohler,

recommend salvaging the infested
trees prior to the beetle flight

in the spring. The Swan River

State Forest Timber Permit Program
allowed for the salvage harvesting

of approximately 2 MMBF of sawlogs

in 1999 and 600 MBF in 2000.

A moderate incidence of Douglas-

fir bark beetle attacks have

occurred in the areas proposed for

harvesting. The Douglas-fir trees
in most of the proposed harvest
areas are at moderate risk due to
their age and stocking density.

> White pine blister rust {CronarHum ribicola)

White pine blister rust, a

nonnative disease, is the primary
cause for the decline in western
white pine trees in the project
area. Trees, seedling-sized to
over 30 inches dbh, become
infected from airborne spores.
Some individual trees display a

natural resistance to the
infection, which may be either a

genetic attribute or because
exposure to the spores may be
limited.

Western white pine trees are
regarded as high-value sawlog
material, averaging $445 per MBF
{University of Montana, 2000).
Western white pine harvested from
Stillwater State Forest's Werner/
Taylor Timber Sale Project area
and the 1999 area salvage permit
averaged $3 00 per MBF. This
species has been highly favored by
firewood gatherers. Dead tops are
often associated with diseased
western white pine; this reduces
sawlog volume and value. The
mountain pine beetle is often the
final cause of mortality of trees
stressed from blister rust.

Management recommends
reestablishing stands of western
white pine that have a measured
resistance to blister rust and at

a much higher representation than
currently exists. Mature trees
that show some resistance to the

disease would be retained and
additional rust-resistant
seedlings would be planted.
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Western lart-li tlHiirf mistletoe

(. Irvriithobiuin lariciit)

The western larch dwarf mistletoe
appears to be patchily distributed
over the project area. Mistletoe
causes the branches to form dense
clumps or "witches brooms"

.

Infections in some old-growth
stands have progressed enough to

cause mortality, which is most
common when minimal foliage is

left to sustain life, giving the
larch woodborer the opportunity to

finally kill the tree. Old-growth
portions of the project area have
a high level of mortality relative
to the younger age classes on Swan
River State Forest.

Dwarf mistletoe is a parasite that
generally spreads from overstory
trees to young regeneration. It

reduces the tree vigor and growth
rate and the quality and quantity
of the forest products produced;
quality and quantity of tree seed
produced; and predisposes trees to
attacks by insects and infections

by fungi (Wicker and Leaphart,
1974) . The fire hazard is also
increased due to the accumulation
of fuels at the base of the tree.

Within old stands on the project
area, scattered western larch
overstory trees are obviously
infected with the parasite. In

the portions of the project area
where western larch representation
is much higher and trees are
younger, the infections are not
extensive or evident.

Firewood gatherers are
aggressively salvaging dead
western larch where road access is

available

.

> .^lountaiii pine beetle (Detuiroctonus

panderoxtie)

Mountain pine beetles have
infested many of the lodgepole
pine stands in the project area at
endemic levels. These stands
evidence patches of dead trees,
but due to the young age and low
stocking levels, infestations have
not spread to any great extent

.

Currently, stands in the project
area are becoming old enough (more
than 80 years old) to be at risk
to major mountain pine beetle
infestations

.

' Indian Paint Fiingu.<i (Echinodontium
tinctorium)

Indian paint fungus is well
distributed throughout the project
area and is infecting the grand
fir and subalpine fir trees.
Stand-exam and reconnaissance
surveys reveal that 15 to 20
percent of the grand fir and
subalpine fir are infected with
this decay. Generally, infected
trees are rotten and have very
little sawlog quality left in
them. Infections from Indian
paint spores may lie dormant for
up to 50 years; dormant infections
are activated by mechanical
injuries, frost cracks, and other
wounds (Filip et al, 1983).
The Forest Insect and Disease
Manual recommends that advanced
regeneration that has developed
under an infected overstory not be
retained. Also recommended is to
avoid damaging or wounding trees
during harvesting operations,
especially if retention of grand
fir is planned, such as in a

commercial-thin operation.
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WILDFIRS HAZARDS AND RISKS IN THE

SOUTH WOOD PROJECT AREA

The hazards and risks associated
with wildfire include a potential

loss of timber resources, effects to

watersheds, and loss of property.

The majority of timber stands being

considered for harvesting are in the

pole to mature age classes in stands

that were burned in the 1890s.

Hazards in these areas are at near-

natural levels, with relatively low
accumulations of downed and ladder

fuels relative to the high stocking
levels. There are areas of fuel

concentrations, especially where

mountain pine beetle and other
pathogens have killed groups of

trees, but these are not widespread
in the vicinity. While fire-

suppression efforts may have
prevented the occurrence of large,

stand-replacing fires, this is not a

frequent-fire regime, and no unusual
fuel build-ups have developed due to

fire suppression.

The old-growth stands in the
vicinity are primarily relict stands

that escaped the stand- replacing
fires of the past. Their locations,

aspect, moisture regimes, and chance

have combined to allow them to be

missed by past burns. As the stands

age and die from various pathogens,

there is a build-up of down dead

fuels. In some stands there is an

ingrowth of shade -tolerant trees

that provide ground and ladder

fuels, making these stands more

susceptible to burning than in the

past, especially during drought
conditions. Accessible stands have

had salvage logging and firewood

cutting in the past, reducing the

heavy down fuels in the area.

Another hazardous condition related

to the start of fires in this area

of Swan River State Forest is the

increased recreational use and

adjacent residential development.

This adds an ignition source that

was not present in the past.

Forest land adjacent to the project
area has a wide range of fuel
loading. Much of the adjacent Plum
Creek ownership has been harvested
in recent years and the resulting
stands have a low wildfire risk due
to light fuel loading.

INSECTS, DISEASES, AND WILDFIRE
DIRECT EFFECTS

» DirectEjects ofJWo-%/tctionMtemative,^

Sawlog volume would continue to be
lost from the project area due to
insect and disease effects,
especially Douglas-fir bark
beetles, in inaccessible stands
with large trees. Salvage logging
would continue where stands are
accessible without building roads.

If No-Action Alternative A is

implemented, no acres of western
white pine cover types would be
regenerated.

The wildfire hazard would not
change substantially in the short
term.

• IHrectEffect* Common to Jictian Mtematives
B, C, D, E, andF

Where commercial-thin treatments
are applied, the direct effect
would be the removal of trees
affected by insects and diseases
and the salvage of recently dead
trees. Snags meeting DNRC density
guidelines would be left. The
larger trees in the stands would be
left as potential snag recruits to
become available as they are
affected by pathogens in the
future. Due to the removal of the
low-vigor and diseased trees, the
average health of the trees would
be increased.

Immediately following timber
harvesting in the commercial -thin
areas, the amount of fine flashy
fuels would increase. The hazard
would be reduced by scattering
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slash, cutting limbs and tops to
lay low to the ground to hasten
decomposition, spot piling by
machine in openings created by
harvesting, and burning landing
piles

.

Where seedtree harvest treatments
are applied, the direct effect
would be to remove trees affected
by insects and diseases, as well as
trees with reduced growth rates due
to old age (i.e. all merchantable
trees with the exception of
seedtrees) . Snags meeting DNRC
density guidelines would be left.
Seedtrees, left as potential snag
recruits, would become available as
they are affected by pathogens in
the future. Nonmerchantable
reserve clumps would also be left.
These would be selected for low
disease incidence to avoid
introducing pathogenic infections
or insect infestations into
regeneration. Due to the removal
of low vigor and diseased trees,
the average health of the remaining
trees would be increased.

Immediately following timber
harvesting in seedtree -harvest
treatment areas, the amount of fine
flashy fuels would be increased.
The hazard would be reduced by
excavator piling and burning slash
and landing piles.

The acres of harvests by seedtree
and commercial -thin methods by the
alternative where these effects
would occur are shown in TABLE C-

3 - INDIRECT EFFECTS TO CANOPY
COVERAGE BY ALTERNATIVE.

INSECT, DISBASB, AND WILDFIRB
INDIRECT EFFECTS

• Indirrct F^ffecU qf» \'<>-» IcHon . Utematirr . /

School trusts may lose long-term
revenue due to:

- the mortality rate that is slowly
increasing and increasing sawlog
defect, which are caused by a

slow increase in the incidence of
the variety of aforementioned
pathogens and the reduced growth
rates as old-growth stands
continue to age and defects
increase; and

- not regenerating high-valued
species, such as western white
pine.

Eventually, due to the continuing
accumulation of fine fuels, snags,
ladder fuels, and dead-wood
components, the risk of a stand-
replacement fire would increase.

• Indirect Effect* Common to miction

,ntemaHve*D,CD,E, andP

Where commercial -thin treatments
are applied, the indirect effect
would increase growth rates on the
remaining trees due to the
availability of light and moisture.
The improved growth rates naturally
make the trees more resistant to
pathogens and insect attacks.
Because the stands are not
dominated by Douglas-fir, the
potential for increasing the extent
of armilleria root rot is low.

The hazard of wildfires in areas of
commercial thin treatments would be
reduced because larger trees that
are more resistant to fires would
be left and at wider spacings.
Grand fir, some Douglas -fir,
Engelmann spruce, and subalpine
fir, which pose a higher crown-fire
hazard because of their low-growing
branches and combustible nature,
would be removed. This would
reduce the potential mortality from
low- to moderate-intensity fires,
but would not "fireproof" the
stands from high-intensity,
drought-and-wind-driven, stand-
replacing fires.

Where seedtree harvests are
applied, rust-resistant western
white pine would be planted. If
successful at resisting the white
pine blister rust, these seedlings

I
South Wood Tiaher Sale Project Page C-19



would add a component that is

missing in the stands.

Seedtree-harvest treatments would

cause wildfire hazard to be reduced

to a very low level . Past

experience has demonstrated that

regeneration harvests, where slash

has been treated, but trees are

still small, are fire resistant.

Fire hazards would slowly increase

over time as trees reach pole size

and their crown density increases.

The acres of harvesting by seedtree

and commercial -thin methods by the

alternative where these effects

would occur are shown in TABLE C-

3 - INDIRECT EFFECTS TO CANOPY
COVERAGE BY ALTERNATIVE.

CUMULATIVE EFFECTS OF INSECTS,
DISEASES, AND WILDFIRES

• Cumulative E^ffects Common to Action

Alternative* B, C, D, E, andP

In general, timber-management
activities on Swan River State

Forest have implemented
prescriptions to reduce losses and

recover mortality due to stem rots,

Douglas-fir and mountain pine
beetles, white pine blister rust,

dwarf mistletoe, and blowdown.

Where stand-replacing or
regeneration prescriptions have

been applied, the stands have been

replaced with younger, less

diseased trees. Thinning
treatments have further reduced the

percentage of infected or infested

trees. The cumulative extent of

these treatments is represented by

TABLE C-5-CUMULATIVE EFFECTS TO AGE
CLASSES BY ALTERNATIVE, where the

O-to-30-year age class is primarily

a result of silvicultural
treatments

.

TABLE C-4-CUMULATIVE EFFECTS TO

COVER TYPE ACREAGES BY ALTERNATIVE
gives an estimate of the cumulative

effects of thinning treatments.

Where cover types have changed, the

change is due to either

regeneration treatments (see TABLE
C'5-CUMULATIVE EFFECTS TO AGE
CLASSES BY ALTERNATIVE) or thinning
to remove low-vigor trees

.

Thinning lowers the incidence of
pathogens and reduces the risk of
stand-replacement fires.

The DNRC salvage program has removed
some of the beetle-infested trees
that were outside of the project area
prior to the spring flight of the
Douglas-fir bark beetle.

OLD GROWTH

On February 21, 2 001, DNRC was
required by a court ruling to
undertake administrative rule-making
under MAPA for its existing
Biodiversity Guidance. Within the
Biodiversity Guidance is DNRC's
strategy for managing old-growth
forests. As part of the court
ruling, DNRC was enjoined from
harvesting within old-growth forests
until it complies with the procedural
rule -making requirements of MAPA on
its Biodiversity Guidance.

Additionally, DNRC has adopted the
old-growth definitions proposed by
Green et al . (1992). Another factor
influencing DNRC old-growth
management is Senate Bill 354, a new
law that requires the trust to
receive full -market value for any
temporary or permanent deferrals of
State forestland for natural areas,
open space, old-growth preservation,
and wildlife-management areas.

The South Wood Timber Sale Project
was developed under these changing
circumstances. For this reason, the
South Wood Timber Sale Project DEIS
analyzes effects to old growth using
the working definition within the
SFLMP Biodiversity Guidance. This
FEIS analyzes old growth as defined
by Green et al.
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GREEN ET AX OLD GROWTH

Analysis Methods

Green et al old growth has been
identified through the Swan River
State Forest SLI database. Some

stands have been field truthed with
plots to verify whether they meet

Green et al criteria. The analysis
area consists of the Swan River
State Forest management block and

stands being considered for

harvesting at the project level.

DESCRIPTION OF THE CURRENT
DISTRIBUTION OF GREEN ET AL OLD
GROWTH STANDS ON SWAN RIVER STATE
FOREST.

TABLE C-6-CURRENT AMOUNT OF GREEN ET
AL OLD GROWTH AND NON-OLD-GROWTH
STANDS BY COVER TYPE IN SWAN RIVER
STATE FOREST displays the current
amount of Green et al old growth by

TABLE C-6-CURRENT AMOUNT OF GREEN ET AL OLD GROWTH AND NON-OLD-GROWTH STANDS

BY COVER TYPE IN SWAN RIVER STATE FOREST

COVER
TYPE





cover type for Swan River State
Forest. FIGURE C-3-SWAN RIVER STATE
FOREST GREEN ET AL OLD GROWTH
displays the distribution of old-
growth stands across Swan River
State Forest.

DIRECT EFFECTS TO GREEN ET AL OLD
GROWTH

• Direct fleets Common to . Ill . Iltematives

During the short term, fire-
suppression efforts would likely
maintain the existing old-growth

structure.

INDIRECT EFFECTS TO GREEN BT AL OLD
GROWTH

* Indirect K^ffect* qfJKo^lction . I/trrn/itire . /

Not harvesting in old-growth stands
would continue the existing risk of
stand- replacement -type fires that
would likely consume portions of
the old growth in its path.

Existing open roads would continue
to provide access to firewood
gatherers, reducing the development
of snags and coarse woody debris on
those sites.

» Dirrct E^ffectA qf,Vo-» Iction ,Ittemative »/

The amount, character, and
distribution of existing old-
growth stands would remain the
same within the project area for
the short term. Over time,

existing cover types would change
with natural plant succession.

Over time and barring large-scale
disturbances, old-growth attributes
would increase on most cover types
as trees die and fall over, climax
species mature, and decadence
increases

.

Indirect f^ffecfji Common to . Iction

,Iltematire* I) and I'

• Direct f^ffeclM Common to ,IU miction

»Htematite*

The Green et al timber stands shown
in TABLE C-1-GREEN ET AL OLD GROWTH
PROPOSED FOR HARVESTING BY
ALTERNATIVE are proposed for
harvest under one or more of the
alternatives

.

TABLE C-8-CHANGES TO GREEN ET AL
OLD GROWTH AFTER HARVESTING BY
ALTERNATIVE shows acres of
harvesting by harvest type in Green
et al old-growth stands. Some road
construction through Green et al
old-growth stands not scheduled for
harvest would be needed to provide
access to the harvest units. The
amount varies by alternative, as

shown in TABLE C-8^HANGES TO GREEN
ET AL OLD GROWTH AFTER HARVESTING
BY ALTERNATIVE.

Action Alternatives D and F do not
propose harvesting, except for road
right-of-way, within Green et al
old growth. The amount, character,
and distribution of existing old-
growth stands would remain the same
within the project area for the
short term. Over time, existing
cover types would change with
natural plant succession.

Selective harvesting within mature
stands would increase the diameter
growth rates of remaining trees
and, in some cases, may hasten the
development of old-growth
attributes, especially large-
diameter trees. Some mature stands
could be considered as old-growth
recruits for future management.

Inr/ircrt l\(fectji Common to . Iction

. lltrrnfilircM It. ('. and l-J

Selection harvesting within mature
stands would increase the diameter
growth rates of remaining trees
and, in some cases, may hasten the
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development of old-growth
attributes, especially large-
diameter trees. Some mature
stands could be considered as old-

growth recruits for future
management

.

CUMULATIVE BFFSCTS TO GRSSN BT AL
OLD GROWTH

• ( 'uiniilalire t^ech Vonttnon to . ///

. lltfrnatireA

Since no old-growth will be
harvested by the Small Squeezer
and Small Squeezer II timber

TABLB C-7-GRBEN BT AL OLD GROWTH PROPOSBD FOR HARVBSTING BY ALTBRNATIVB

STAND
ID NUMBER



sales, there would be no
additional or cumulative effects

to old-growth acreages compared to

those listed in the Swan River
State Forest SLI database.
Cumulative effects for each
alternative are the same as those

shown in TABLES C-6-<:URRENT AMOUNT
OF GREEN ET AL OLD GROWTH AND NON-

OLD-GROWTH STANDS BY COVER TYPE IN
SWAN RIVER STATE FOREST, TABLE C-

7-GREEN ET AL OLD GROWTH PROPOSED
FOR HARVESTING BY ALTERNATIVE, and
C-8-CHANGES TO GREEN ET AL OLD
GROWTH AFTER HARVESTING BY
ALTERNATIVE.

It may be important to note that

timber stands, whether harvesting
occurs or not, may be
reinventoried or reindexed in

regard to adjustments of stand
boundaries or a more intensive
inventory that may change the old-

growth status

.

Past road construction, timber
harvesting, wildfires, and general
site characteristics have led to

the current amount of old-growth
characteristics in the entire

area. Future sales and thinning
projects would likely continue to

take place in the analysis area.

If additional management projects
were proposed, the MEPA process
would be implemented.

SENSITIVE PLANTS

INTRODUCTION

DNRC has developed guidance for

sensitive plant species to comply
with Resource Management Standards

2, 6, and 9 in the SFLMP. The

guidance calls for reference to

databases for:

- potential plant occurrences,

- site surveys for proposed projects
where plants or their habitat may

be present.

- protecting important sites or site
characteristics during management
activities, and

- monitoring the success of
mitigation measures applied during
projects

.

Numerous sensitive plants have been
identified on Swan River State
Forest; each part of the guidance was
followed to identify and account for
potential impacts. Monitoring would
be completed during and following
management activities.

ANALYSIS METHODS

The Montana Natural Heritage Program
was contacted in July 2000 for a

search of their database for plant
species and related features of
special concern in the vicinity of
Swan River State Forest . Results of
this search were then augmented by a

site-specific on-the-ground survey of
the project area. Locations of plant
occurrences were then compared to
proposed harvest sites for potential
direct and indirect impacts of the
proposal and development of
mitigation measures, if needed.

The majority of sensitive plants and
their related habitat features were
found in wet meadows, fens, and
riparian areas; these areas are not
normally classified as forest stands
or considered for timber-harvesting
activities. Only 3 plant species and
5 occurrences were found within the
South Wood Timber Sale Project area.
Of the 3, 2 are associated with
riparian areas; the other 1 is

associated with moist areas of
interior forest stands . The interior
forest species inhabits western red
cedar forests with high amounts of
canopy cover over sparse competitive
ground vegetation in close proximity
to moist sites like springs (Pierce
and Barton, 2000)

.
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DIRECT BFFBCTS TO SENSITIVE PLANTS

» Direct /effects qfjy/o-%'lclion »tltematice .7

Annual seasonal climatic
variations and events like
drought, flooding, trees blown
down across streams, and beaver
activities could alter water
levels in wet areas, leading to
increases or decreases in
localized plant populations.
Otherwise, there would be no
effects to sensitive plants.

• Direct t^ffectM Common to ..'Iction ^llternalires

B,CD,E,andF

Riparian areas near proposed
harvest units would be protected
by marking SMZs and isolated
wetlands. No harvesting is

planned in SMZs, wetlands, or near
springs or localized features.
Sensitive plants associated with
wetlands would not be directly
affected by any harvesting
operations. Prior to any harvest
action, the project area will be
resurveyed for plant populations
in the interior forest. Most of
the proposed harvest areas do not
provide the cedar cover/sparse
ground vegetation conditions
needed by the identified plant
species. If plant populations are
found, the appropriate habitat
areas would be excluded from the
harvest units. None of the
populations that were identified
during the on-the-ground survey
are within or adjacent to proposed
harvest units in any alternative.

INDIRECT EFFECTS TO SENSITIVE PLANTS

Indin^l t^ecU Votninnn to , Iction ^lltematire*

n, (\ I), K, andF

Water-yield increases or a change in

nutrient levels caused by timber
harvesting could result in changes
to water and nutrient levels in
fens, streams, and wet meadows.
Increased or decreased water or

nutrient levels could result in
changes to local populations of
sensitive plants. Given the level
of proposed harvesting for this
project, no measurable changes in
water-yield or surface-water levels
are anticipated from any proposed
alternative. No change in nutrient
levels would occur with the
application of mitigation measures
to prevent erosion and sediment
delivery.

CUMULATIVE EFFECTS TO SENSITIVE
PLANTS

Ciimiilatire I'^eclit Common to miction

. lUernalireii II, C, I), F, andF

Water-yield increases caused by this
proposal, together with other
activities on Swan River State
Forest, could result in changes to
water or nutrient levels in fens,
streams, and wet meadows. Increased
or decreased water or nutrient
levels could result in changes to
local populations of sensitive
plants. No measurable changes in
water-yield or surface-water levels
are anticipated from any of the
proposed alternatives, given the
level of proposed and active
harvesting on State and other land
in the project area and Swan River
State Forest. No change in nutrient
levels would occur with the
application of mitigation measures
to prevent erosion and sediment
delivery.

NOXIOUS WEEDS

INTRODUCTION

Spotted knapweed [Centaurea
mauclosa) and common St. Johns-wort
(Hypercium perforatum) populations
have become established along road
edges within the project area. Swan
River State Forest has begun a
program to reduce the spread and
occurrence of noxious weeds.

I
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DIRECT AND INDIRECT EFFECTS TO

NOXIOUS WEEDS

• DirectandIndirect Effects ofJVo-*4ction
^Alternative JI

Noxious weed populations would
continue as they exist. Weed seed

would continue to be introduced by-

log hauling and logging on

adjacent ownerships and
recreational use of the forest.

Swan River State Forest may
initiate spot spraying to reduce

noxious weed spread along roads

under nontimber-harvest programs
{Forest Improvement [FI] )

.

» DirectandIndirectEffect* ofJIction
Alternative* B, C, D, E, andF

Logging disturbance would provide
opportunity for an increased
establishment of noxious weeds;

log hauling and equipment use
would introduce seeds from other
sites. Occurrences and the spread

of noxious weeds would be reduced

by mitigation measures designed to

apply integrated weed-management
techniques. Grass seeding of new

and disturbed roads and landings

and spot spraying of new
infestations would reduce or ,

prevent the establishment of new

weed populations. Machinery
washing and inspection would
reduce the introduction of seeds

into the forest. Roadside
herbicide spraying would reduce
existing weed populations. All

herbicide spraying would be

strictly controlled to follow

label directions, prevent
introduction of chemicals into

riparian systems, and target only

the intended species.

CUmJIjATIVE EFFECTS TO NOXIOUS WEEDS

Cumulative Efffects ofAction Alternatives B, C,

D, E, andF

This proposed actions, together with
other management and recreational
activities on Swan River State
Forest, would provide opportunities
for the transfer of weed seed from
various sites and an increased
establishment of noxious weeds.
Preventive actions through the
County weed boards and active weed-
management activities would be used
to reduce the spread and
establishment of noxious weeds and
the resulting replacement of natural
vegetation. Swan River State Forest
would continue to provide some level
of weed management through this
action and with other management
programs

.
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WATERSHED AM> IIYDROLOCa ANALYSIS

APPENDIX D

INTRODUCTION

SBDIMSNT DBLIVBRY

Timber harvesting and related
activities, such as road
construction, can lead to water-
quality impacts by increasing the
production and delivery of fine
sediment to streams. Constructing
roads, skid trails, and landings can
generate and transfer substantial
amounts of sediment through the
removal of vegetation and exposure
of bare soil. In addition, removal
of vegetation near stream channels
reduces the sediment-filtering
capacity and may reduce channel
stability and the amounts of large
woody material . Large woody debris
is a very important component of
stream dynamics, creating natural
sediment traps and energy
dissipaters to reduce the velocity
and erosiveness of stream flows.

WATER YIELD

Timber harvesting and associated
activities can affect the timing,
distribution, and amount of water
yield in a harvested watershed.
Water yields increase proportionately
to the percentage of canopy removal
because removal of live trees reduces
the amount of water transpired,
leaving more water available for soil
saturation and runoff. Canopy
removal also decreases interception
of rain and snow and alters snowpack
distribution and snowmelt, which lead
to further water-yield increases.
Higher water yields may lead to
increased peak flows and peak- flow
duration, which can result in
accelerated streambank erosion and
sediment deposition.

ANALYSIS METHODS

SEDIMENT DELIVERY

TABLE OF CONTENTS

Introduction 1

Analysis Methods 1

Analysis Area 2

Existing Conditions 3

Direct Effects 4

Indirect Effects 5

Cumulative Effects 11

Methodology for analyzing sediment
delivery will be completed using a

detailed sediment-source inventory.
All roads and stream crossings were
evaluated to determine sources of
introduced sediment. Protocols are
outlined in SFLMP Resource Management
Standard 20 and in the Washington
Forest Practices : Watershed Analysis
Methodology. In addition, in-channel
sources of sediment were identified
using channel -stability rating
methods developed by Pfankuch, and
through the Bank Erodibility Hazard

I
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Rating Guide Developed by Rosgen

(1990) . These analyses were
conducted in 1998 by a DNRC
hydrologist and are summarized in a

report titled, Preliminary
Assessment: Woodward Creek
Watershed - Upland and In-Channel

Sediment Source Inventory ( sediment

-

source inventory)

.

WATER YIELD

The water-yield increase for the

watershed in the project area was

determined using the EGA method as

outlined in Forest Hydrology Part II

(1976) . EGA is a function of total

area roaded and harvested, percent

of crown removed during harvesting,

and amount of vegetative recovery

that has occurred in the harvested
areas. This method equates the area

harvested and percent of crown

removed with an equivalent amount of

clearcut area. For example, if 100

acres had 60 percent of its crown

removed, EGA would be approximately

60, or equivalent to a 60-acre

clearcut. The relationship between

crown removal and EGA is not a 1 to

1 ratio, so the percent EGA is not

always the same as the percent of

canopy removal. As live trees are

removed, the water that would have

evaporated and transpired either

saturates the soil or is translated

to runoff. This method also

calculates the recovery of these

increases as new trees vegetate the

site and move toward preharvest
water use

.

In order to evaluate the watershed

risk of water-yield increase
effectively, a threshold of concern

must be established. Watershed
Resource Management Standards 7 in

the SFLMP details the methodology

for setting a water-yield-increase
threshold. The procedure relies on

evaluating the acceptable risk

level, resource value, and watershed

sensitivity. The watershed
sensitivity is evaluated using
qualitative assessments, as well as

using procedures outlined in Forest

Hydrology Part II (1976) . The
stability of a stream channel is an
important indicator of where a

threshold of concern should be set.

As water yields increase as a result
of canopy removal, the amount of

water flowing in a creek gradually
increases. When these increases
reach a certain level, the bed and
banks may begin to erode. The more
stable streams will be able to
handle larger increases in water
yield before they begin to erode,

while less stable streams will
experience erosion at more moderate
water-yield increases.

ANALYSIS AREA

SEDIMENT DELIVERY

The analysis area for sediment
delivery is the Woodward Greek
watershed. Woodward Creek, a

16,269-acre watershed, is a

perennial fourth-order tributary to

Swan River. The analysis will cover
all stream segments within the

watershed and all roads and upland
sites that may contribute sediment
to Woodward Greek.

WATER YIELD

The analysis area for water yield is

the Woodward Greek watershed. Due

to the size of the Woodward Greek
watershed, analysis was also done on

the individual third-order
tributaries that comprise Woodward
Greek. Woodward Greek is a 16,02 5-

acre fourth-order watershed. The
third-order tributaries that form

Woodward Greek are Main Woodward
(6,811 acres) and South Woodward

(9, 214 acres) .
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EXISTING CONDITIONS

REGULATORY FRAMEWORK

first-order tributaries may be
classified as Class 2 or 3, based on
site-specific conditions.

Montana Surface Water-Quality
Standards

According to MCA 17.30.608 (2) (a)

,

the Swan River drainage, including
Woodward Creek, is classified as B-
1. Among other criteria for B-1
waters, no increases are allowed
above naturally occurring levels of
sediment, and minimal increases over
natural turbidity. 'Naturally
occurring, ' as defined by MCA
17 . 30 . 602 (17), includes conditions
or materials present during runoff
from developed land where all BMPs
have been applied. Reasonable
practices include methods, measures,
or practices that protect present
and reasonably anticipated
beneficial uses. These practices
include, but are not limited to,

structural and nonstructural
controls and the operations and
maintenance procedures . Appropriate
practices may be applied before,
during, or after completion of
potentially impactive activities.

Designated beneficial water uses
within the project area include
domestic water supply, coldwater
fisheries, and recreational use in
the wetlands and surrounding areas.

Water -Quality-Limited Waterbodies

The Woodward Creek watershed is not
listed in the 1996 List of
Waterbodies in Need of Total Maximum
Daily Load (TMDL) Development (DEQ
1996)

.

SM2 Law

By the definition in ARM 26.6.601
(2) (c) . the majority of the Woodward
Creek watershed is a Class 1 stream.
Main Woodward, South Woodward, and
many of their tributaries have flow
for more than 6 months each year.
Many of these stream reaches also
support fish. Some of the smaller

SEDIMENT DELIVERY

According to the sediment -source
inventory, "Initial results of the
upland sediment source inventories
in both the South and Main Woodward
creek drainages indicate that roads
are not contributing significant
levels of fine sediment to stream
crossings." These findings were
confirmed by field reconnaissance in
the summer of 2000. Many of the
stream crossings, particularly those
in the South Woodward drainage,
present a risk of fine-sediment
routing due to inadequate surface
drainage on the road system. Field
review found that 5 stream crossings
in the South Woodward watershed are
contributing runoff from the road
surface to the creek. Fill slopes
on 4 of the 5 crossings are stable
and vegetated. These sites are
filtering some of the runoff from
the road surface. One of the
crossings lost its protective
vegetation in December 2000 when an
excavator slid off the road at the
crossing. This resulted in the loss
of vegetation on the downstream fill
and delivery of sediment to the
creek. Surface drainage on the
existing road system needs to be
upgraded to meet current BMP
standards

.

In addition to the crossing sites
evaluated in the watershed
inventory, there are 2 wooden
culverts installed on perennial
tributaries to the South Fork of
Woodward Creek. These crossings are
located on a closed- road system and
are surfaced with road-fill
material. Both are collapsing into
the creek and are an existing
sediment source to the South Fork of
Woodward Creek

.

The sediment -source inventory showed
that most reaches of stream in the
Woodward Creek watershed are in fair

I
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to good condition. A few reaches
were rated with poor channel
stability. In addition, all reaches
ranked between very good and
moderate on the bank-erodibility
index. The summary of the sediment

-

source inventory concluded, "In

general, existing channel and bank
conditions in the Main Woodward
Creek drainage are good to excellent
due to stable banks, intact riparian
vegetation, and low bank-erodibility
values .

"

WATER YIELD

Timber harvesting and associated
road-construction activities have
taken place in the Woodward Creek
watershed since the 1960s. These
activities, combined with the
vegetative recovery that has
occurred, have led to a 7 percent
water-yield increase over an
unharvested condition in the
Woodward Creek watershed. The
water-yield status of the Main
Woodward and South Woodward Creek
drainages was also evaluated. The
Main Woodward watershed is currently
8 percent over an unharvested
condition; the South Woodward
watershed is 6.4 percent over the

unmanaged condition. TABLE D-1 -

CURRENT WATER YIELD AND BCA
INCREASES IN WOODWARD WATERSHEDS
summarizes the existing conditions
for water-yield increases in the
Woodward Creek watershed.

DIRECT EFFECTS

SEDIMENT DELIVERY

DirectEjects ofJ>Jo-JIcHonMtemattve,/l on
SedimentDelivery

Alternative A would have no direct
effects to sediment delivery
beyond those currently occurring.
Existing point sources of
sediment, both in-channel and out-
of -channel sources, would continue
to recover or degrade based on
natural or preexisting conditions.

Direct Elffecttt Common to miction .'Ilternatiiieg

B,C,D, E, andP on SedimentDelivery

Each action alternative would
remove an existing wooden- stringer
bridge from the main stem of
Woodward Creek. The bridge is

rotten and at high risk to
collapse. The removal of the
bridge and the rehabilitation and
stabilization of the site would
contribute sediment directly to
Woodward Creek. This sediment
would be minimized through the
application of standard erosion-
control measures . The sediment
delivery anticipated from this
project would be far less than the
amount of sediment that would be
delivered to the creek if the
bridge is left in place and
allowed to collapse.

Each of these alternatives would
also construct 0.5 miles of new
road in Section 25 of the proposed
project area. This new
construction would require the
installation of 2 culverts on

TABLE D-1 - CURRENT WATER YIELD AND ECA INCREASES IN WOODWARD WATERSHEDS



perennial streams . Each stream has

a 5 -foot bankfull channel,
approximately, and flows through a

series of wetlands before reaching
Woodward Creek. The installation
of these culverts would deliver
sediment to these creeks during the
course of construction and for a

short period of time after
construction until the bare slopes
revegetate

.

The 0.5 mile of road discussed
above ties into an existing road
system that would be reconstructed
under each action alternative.
Reconstruction would involve the
replacement of several culverts.
Two of these wood-and-earth
culverts are failing and falling
into the creek. Also, 6 improperly
designed metal culverts on live
streams would be replaced. Each of
these culvert replacements would
contribute sediment to the creek
during the installation process. A
318 Authorization (formerly 3A) for
temporary turbidity related to
construction activity may be
required for these projects. All
available measures of containment
would be implemented to minimize
the amount of sediment introduced
into the creek. The expected
impact to water quality is short
term and temporary, lasting only
through the duration of
construction activity. All
requirements of the Clean Water
Act, Montana Stream Preservation
Act, and SMZ Law would be met.

fhrecl l^ffectx Coinmon to . Ictiou . llleriialirrM

i\ IK A', nuft /•' on Seffiment IMirery

properly. Each of the culvert
replacements would contribute
sediment to the creek during the
installation process. A 318
Authorization for temporary
turbidity related to construction
activity may be required for these
projects. All available measures
of containment would be
implemented to minimize the amount
of sediment introduced into the
creek. The expected impact to
water quality is short term,
lasting only through the duration
of construction activity. All
requirements of the Clean Water
Act, Montana Stream Preservation
Act, and SMZ Law would be met.

ViATER YIELD

» l>irecl I-^ect«qfJVihJlction^1Uematire ./ on
Water Yield

No Action Alternative A would have
no direct effects on water yield.
The water quantity would not be
changed from present levels.

• Direct E^ect* Common to . Iction »lltematire*

n, C, D, E, andFon ifater Y'ieM

These action alternatives would
have no direct effects on water
yield in the Woodward Creek
watershed. None of the proposed
activities in these alternatives
would directly increase the
quantity of water in Woodward
Creek.

INDIRECT EFFECTS

SEDIMENT DELIVERY

Each of these alternatives would
directly affect sediment delivery
to the Woodward Creek watershed
through the replacement of 4

culverts in the South Woodward
watershed. One culvert on an
unnamed first-order tributary to
the Swan River would also be
replaced under these alternatives.
These culverts are currently
functioning, but are not designed

ludirrct I\ffi'clji of, \V>-. Iction ,'lltematire »1

on Sffiiinenl IMif^ry

No-Action Alternative A would have
no indirect effects on sediment
delivery beyond those currently
occurring. Existing sediment
sources and roads with erosion-
control problems would continue to
recover or degrade based on
natural or preexisting conditions.

I
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Indirect Ejects Common to ^Alternative* B, C,

D, E, andP on SedimentDelivery

Each of the action alternatives
would install surface drainage and

erosion-control features on all

proposed haul routes, bringing
them up to current BMP standards.

Indirect effects of these
activities would create an

increased risk of sediment
delivery in the short term through

the exposure of bare soil. The

long-term indirect effect of these

activities would be a net

reduction in sediment delivery
through improved road- surface
drainage and a more-effective
sediment filtration over the

existing condition.

Action Alternatives B, C, D, E,

and F would each remove a wooden

-

stringer bridge from the main stem

of Woodward Creek. The bridge is

rotten and at high risk to

collapse. Indirect effects of

this bridge removal would be a

reduced risk of sediment delivery
should the existing structure fail

and collapse into the creek. A
washout of the bridge would allow
approximately 2 cubic yards of

fill material to slump into the

creek. The proposed removal and

rehabilitation would eliminate the

risk of delivery of this material.

Each action alternative would also

construct 0.5 miles of new road in

Section 25 of the proposed project

area. This new construction
would increase the risk of

sediment delivery to the unnamed
Woodward Creek tributaries located

in Section 25. This risk would be

minimized through the
implementation of standard BMPs

and erosion-control measures on

the new construction. Once sites

revegetate, risk of sediment
delivery to creeks would be low.

The 0.5 miles of road discussed
above ties into an existing road

system that would be reconstructed

under each of the action
alternatives. Reconstruction of

this road would involve
replacement of several stream-
crossing structures and
construction of surface-drainage
features. These activities would
indirectly affect sediment delivery
by increasing the amount of bare
soil, which would increase the
risk of sediment delivery to a

live stream. This increased risk
would be a short-term effect. The
long-term indirect effect of these
proposed activities would be a

decreased risk of sediment
delivery through the removal of

improperly designed structures

.

Properly designed structures have
a much lower risk of failure and,

in turn, a lower risk of sediment
delivery. As bare soil
revegetates on these sites, the
improved erosion control on the

road system would reduce the risk
of sediment delivery to a live
stream.

Indirect Elffects Common to Alternatives C, D,

E, andEon SedimentDelivery

In addition to the proposed
activities listed above. Action
Alternatives C, D, E, and F would
propose the replacement of 4

culverts in the South Woodward
drainage and pipe on an unnamed
tributary to Swan River.
Replacement of these stream
crossings would indirectly affect
sediment delivery by increasing
the amount of bare soil, which
would increase the risk of

sediment delivery to a live

stream. This increased risk would
be a short-term effect. The long-

term indirect effect of these
proposed activities would be a

decreased risk of sediment
delivery through the removal of

improperly designed structures.
Properly designed structures have

a much lower risk of failure and,

in turn, a lower risk of sediment
delivery. As bare soil
revegetates on these sites, the
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improved erosion control on the
road system would reduce the risk
of sediment delivery to a live
stream.

Iniliifcl l\ffectM f(f, Iction . Illerniitire It on

Sediment IMirery

Indirect effects on sediment
delivery from Action Alternative B

would relate primarily to the
existing and proposed road system.
Beyond those effects described in

Indirect Effects Common to Action
Alternatives B, C, D, E, and F,

Alternative B would harvest timber
from approximately 313 acres.
Approximately 303 of these acres
would use ground-based yarding
systems. Ground-based equipment
creates ground disturbance and
often removes the ground-cover
vegetation on skid trails. Soil
displacement and compaction also
occur where ground-based machinery
is operated. Displacement,
compaction, and bare soil increase
the risk of erosion and sediment
delivery off site. Less than 15

percent of the ground-based
skidding area would be in skid
trails. With this alternative,
approximately 61 acres of bare
soil would be generated in the
project area. The risk of
sediment delivery to a stream or
wetland as a result of Action
Alternative B is low for the
following reasons:

- None of the proposed harvest
units is located within an SMZ.

- Vegetative buffers such as an
SMZ are effective at filtering
overland flow and sediment.

- All applicable BMPs (including
skid-trail spacing, soil
moisture, slope steepness, and
erosion-control measures) would
be applied to all skid trails.

Indirect I'^ecta <if. Iction . Ilternatire Con
Sediment IMirery

Indirect effects on sediment
delivery from Action Alternative C
would relate primarily to the
existing and proposed road system.
Beyond those effects described in
Indirect Effects Common to Action
Alternatives B, C, D, E, and F and
Indirect Effects Common to Actions
Alternatives C, D, E, and F, Action
Alternative C would harvest timber
from approximately 628 acres.
Ground-based yarding systems would
be used on approximately 302 of
these acres. Ground-based
equipment creates ground
disturbance and often removes the
ground-cover vegetation on skid
trails. Soil displacement and
compaction also occur where ground-
based machinery is operated.
Displacement, compaction, and bare
soil increase the risk of erosion
and sediment delivery off site.
Less than 15 percent of the ground-
based skidding area would be in
skid trails. With this
alternative, approximately 61 acres
of bare soil in the project area
would be generated. The risk of
sediment delivery to a stream or
wetland as a result of Action
Alternative C is low for the
following reasons:

- None of the proposed harvest
units is located within an SMZ.

- Vegetative buffers, such as an
SMZ, are effective at filtering
overland flow and sediment.

- All applicable BMPs (including
skid-trail spacing, soil
moisture, slope steepness, and
erosion-control measures) would
be applied to all skid trails.

In addition to the 0.5 miles of
road discussed above. Action
Alternative C would construct an
additional 2.3 miles of new road to
access the proposed harvest units.
Construction of these road segments
would increase the risk of sediment

I
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delivery to a live stream through

the exposure of bare soil and

construction of a ditch network.

The risk of sediment delivery
would be minimized through the

implementation of all applicable

BMPs, the installation of surface

drainage and erosion-control
features, and through the prompt

grass seeding of all exposed soil.

The risk of erosion and sediment
delivery would decrease in 1 to 2

years as bare soil grows a

vegetative cover. None of these

proposed road segments would cross

a live stream.

IndirectEjects ofJlcHon AlternativeD on

SedimentDelivery

Indirect effects on sediment
delivery from Action Alternative D

would relate primarily to the

existing and proposed road system.

Beyond those effects described in

Indirect Effects Common to Action
Alternatives B, C, D, E, and F and

Indirect Effects Conmon to Action
Alternatives C, D, E, and F,

Action Alternative D would harvest

timber from approximately 667

acres. Ground-based yarding
systems would be used on
approximately 205 of these acres.

Ground-based equipment creates
ground disturbance and often
removes the ground -cover
vegetation on skid trails. Soil

displacement and compaction also

occur where ground-based machinery

is operated. Displacement,
compaction, and bare soil increase

the risk of erosion and sediment

delivery off site. Less than 15

percent of the ground-based
skidding area would be in skid

trails. With this alternative,
approximately 47 acres of bare

soil in the project area would be

generated. The risk of sediment

delivery to a stream or wetland as

a result of Action Alternative D

is low for the following reasons:

- None of the proposed harvest
units is located within an SMZ

.

- Vegetative buffers such as an
SMZ are effective at filtering
overland flow and sediment.

- All applicable BMPs (including
skid-trail spacing, soil
moisture, slope steepness, and
erosion-control measures) would
be applied to all skid trails.

In addition to the 0.5 miles of

road discussed above. Action
Alternative D would construct an
additional 4.9 miles of new road
to access the proposed harvest
units. Construction of these road
segments would increase the risk
of sediment delivery to a live

stream through the exposure of

bare soil and construction of a

ditch network. The risk of

sediment delivery would be

minimized through the
implementation of all applicable
BMPs, the installation of surface
drainage and erosion-control
features, and the prompt grass
seeding of all exposed soil. The
risk of erosion and sediment
delivery would decrease in 1 to 2

years as bare soil grows a

vegetative cover. None of these
proposed new road segments would
cross a live stream.

IndirectEjects of, Iction ,1ltemativeEon

SedimentDelivery

Indirect effects on sediment
delivery from Action Alternative E

would relate primarily to the

existing and proposed road system.

Beyond those effects described in

Indirect Effects Common to

Alternatives B, C, D, E, and F and
Indirect Effects Common to

Alternatives C, D, E, and F,

Action Alternative E would harvest
timber from approximately 570

acres. Ground-based yarding
systems would be used on
approximately 303 of these acres.

Ground-based equipment creates
ground disturbance and often
removes the ground-cover
vegetation on skid trails. Soil

Page D-8 Watershed and Hydrology Analysis



displacement and compaction also
occur where ground-based machinery
is operated. Displacement,
compaction, and bare soil increase
the risk of erosion and sediment
delivery off site. Less than 15

percent of the ground-based
skidding area would be in skid
trails. With this alternative,
approximately 70 acres of bare
soil in the project area would be
generated. The risk of sediment
delivery to a stream or wetland as

a result of Action Alternative E

is low for the following reasons:

- None of the proposed harvest
units is located within an SMZ

.

- Vegetative buffers such as an
SMZ are effective at filtering
overland flow and sediment.

- All applicable BMPs (including
skid-trail spacing, soil
moisture, slope steepness, and
erosion-control measures) would
be applied to all skid trails.

In addition to the 0.5 miles of
road discussed above. Action
Alternative E would construct an
additional 4.3 miles of new road
to access the proposed harvest
units. Construction of these road
segments would increase the risk
of sediment delivery to a live
stream through the exposure of
bare soil and construction of a

ditch network. The risk of
sediment delivery would be
minimized through the
implementation of all applicable
BMPs, the installation of surface
drainage and erosion-control
features, and through the prompt
grass seeding of all exposed soil.
The risk of erosion and sediment
delivery would decrease in 1 to 2

years as bare soil grows a

vegetative cover. None of these
proposed new road segments would
cross a live stream.

Indirrct t^ffecU qfmiction tItUmativePon
Sediment IMirrry

Indirect effects on sediment
delivery from Action Alternative F
would relate primarily to the
existing and proposed road system.
Beyond those effects described in
Indirect Effects Common to Action
Alternatives B, C, D, E, and F;

and under Indirect Effects Comwon
to Action Alternatives C, D, E,

and F; Action Alternative F would
harvest timber on approximately
514 acres. Approximately 229 of
these acres would use ground-based
yarding systems. Ground-based
equipment creates ground
disturbance and often removes the
ground cover vegetation on skid
trails. Soil displacement and
compaction also occur where
ground-based machinery is

operated. Displacement,
compaction, and bare soil increase
the risk of erosion and sediment
delivery off site. Less than 15

percent of the area in ground-
based skidding would be impacted
by skid trails. Approximately 46
acres of bare soil would be
generated in the project area with
this alternative. The risk of
sediment delivery to a stream or
wetland as a result of Action
Alternative F is low for the
following reasons:

- None of the proposed harvest
units is located within an SMZ.

- Vegetative buffers, such as an
SMZ, are effective at filtering
overland flow and sediment.

- Applicable BMPs (including skid
trail spacing, soil moisture,
slope steepness, and erosion-
control measures) would be
applied to all skid trails .

In addition to the 0.5 miles of
road discussed above. Action
Alternative F would construct an
additional 1.8 miles of new road
to access the proposed harvest
units. Construction of these road
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segments would increase the risk
of sediment delivery to a live
stream through the exposure of

bare soil and construction of a

ditch network. The risk of
sediment delivery would be
minimized through implementation
of all applicable BMPs, the
installation of surface drainage
and erosion-control features, and
through the prompt grass seeding
of all exposed soil. The risk of

erosion and sediment delivery
would decrease within 1 to 2 years
as bare soil grows a vegetative
cover. None of these proposed
road segments would cross a live
stream.

WATER YIELD

• IndirectEjects ofJ\o-Action,/lltemativetfl

on Waler I't'eld

No-Action Alternative A would have
no indirect effects on water
yield. Existing harvest units
would continue to revegetate and
move closer to premanagement
levels of water use and snowpack
distribution.

• IndirectEffects qfAction AlternativeB on

neater field

Action Alternative B would
indirectly affect water yield
through the removal of live trees
on approximately 313 acres.
Removal of these live crowns would
increase the water yield in

Woodward Creek approximately 0.3

percent over the existing
condition. The indirect effects
of Action Alternative B were
assessed on a third-order-
watershed basis to ensure that the
size of the Woodward Creek
watershed did not dilute the
effects of the proposed harvesting
on water yield. Action
Alternative B would increase the
water yield 0.4 percent in the
Main Woodward watershed and .

2

percent in the South Woodward

watershed. These increases are
minor, not measurable, and would
not be sufficient to cause
decreased channel stability.

Indirect I^ects ofwiction wlltemative Con
n'ater Y^ield

Action Alternative C would
indirectly affect water yield
through the removal of live trees
on approximately 628 acres.
Removal of these live crowns would
increase the water yield in
Woodward Creek approximately .

5

percent over the existing
condition. The indirect effects
of Action Alternative C were
assessed on a third-order-
watershed basis to ensure that the
size of the Woodward Creek
watershed did not dilute the
effects of the proposed harvesting
on water yield. Action
Alternative C would increase the
water yield 0.4 percent in the
Main Woodward watershed and 0.6
percent in the South Woodward
watershed. These increases are
minor, not measurable, and would
not be sufficient to cause
decreased channel stability.

Indirect Effect* oft^lction AlternativeD on
n'ater Vield

Action Alternative D would
indirectly affect water yield
through the removal of live trees
on approximately 667 acres.
Removal of these live crowns would
increase the water yield in
Woodward Creek approximately 0.6
percent over the existing
condition. The indirect effects
of Action Alternative D were
assessed on a third-order-
watershed basis to ensure that the
size of the Woodward Creek
watershed did not dilute the
effects of the proposed harvesting
on water yield. Action
Alternative D would increase the
water yield 0.3 percent in the
Main Woodward watershed and 0.8

percent in the South Woodward
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watershed. These increases are

minor, not measurable, and would

not be sufficient to cause
decreased channel stability.

Indirrcl l\ffectH qf. Iction . Illernalirr IC on

Waft-r i'ie/f/

percent in the South Woodward
watershed. These increases are
minor, not measurable, and would
not be sufficient to cause
decreased channel stability.

CUMULATIVE EFFECTS

Action Alternative E would
indirectly affect water yield
through the removal of live trees

on approximately 570 acres.

Removal of these live crowns would
increase the water yield in

Woodward Creek approximately 0.5

percent over the existing
condition. The indirect effects
of Action Alternative E were
assessed on a third-order-
watershed basis to ensure that the

size of the Woodward Creek
watershed did not dilute the

effects of the proposed harvesting
on water yield. Action
Alternative E would increase the

water yield 0.1 percent in the

Main Woodward watershed and 0.9

percent in the South Woodward
watershed. These increases are
minor, not measurable, and would
not be sufficient to cause
decreased channel stability.

Indirecl t^ecU qf,Iction »1UemativeFon
Water Yield

Action Alternative F would
indirectly affect water yield
through the removal of live trees
on approximately 514 acres.
Removal of these live crowns would
increase the water yield in

Woodward Creek approximately 0.4

percent over the existing
condition. The indirect effects
of Action Alternative F were
assessed on a third-order-
watershed basis to ensure that the

size of the Woodward Creek
watershed did not dilute the
effects of the proposed harvesting
on water yield. Action
Alternative F would increase the
water yield 0.3 percent in the
Main Woodward watershed and 0.4

SBDIMBNT DELIVERY

• Cumulatire I'^eets qfJVo-»1ction mlltemative

.'/ on Sediment Delirery

The cumulative effects of No-
Action Alternative A on sediment
delivery would be very similar to

those described in the existing-
condition portion of this
analysis. In the long-term, the
risk of sediment delivery may
increase as a result of not
replacing failing stream-crossing
sites and rehabilitating the old
bridge site on Main Woodward
Creek. All existing sources of
sediment would continue to recover
or degrade as dictated by natural
and preexisting conditions until a

source of funding became available
to repair them. Sediment loads
would remain at or near present
levels

.

• Cumulatire h^ect* Common to. Iction

Jlltemative* El, C, />, A7, and Fon Sediment

Delivery

All action alternatives would
increase the risk of sediment
delivery to Woodward Creek through
ground-based yarding and new road
construction. Harvesting and
road-construction activities
listed in the direct and indirect
effects sections would create bare
soil and increase the risk of

sediment delivery to a live
stream. When coupled with past
road-management and harvesting
activities, sediment delivery at

the outlet of Woodward Creek may
be increased over current levels.

Risk of adverse cumulative impacts
to sediment would be reduced
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through implementation of all

applicable BMPs

.

The cumulative effects to sediment
delivery under each of these
alternatives would be primarily-

related to road work and the
stream-crossing replacements or
removals. The sediment generated
by the proposed removal of stream-
crossing structures,
rehabilitation of the bridge site
on the main stem of Woodward
Creek, and from the replacement of

culverts would increase the total
sediment load in Woodward Creek
for the duration of activities.
In the long term, the cumulative
effects to sediment delivery would
be a reduction from existing
levels. As the sites stabilize
and revegetate, sediment levels
resulting from these crossing
removals would be lowered compared
to current levels . Over the long
term, cumulative sediment loads
would be reduced due to better
designed crossings and functioning

surface drainage. Improved design
would reduce the risk of structure
failure, which would reduce the
risk of sediment delivery to the
outlet of Woodward Creek.

The installation and improvement
of erosion-control and surface-
drainage features on existing
roads would also affect the
cumulative sediment delivery in
Woodward Creek. In the short
term, the exposure of bare soil
would increase the risk of

sediment delivery to Woodward
Creek. An increase in sediment
load to Woodward Creek is possible
as a result of this work.
Applicable BMPs would be applied
during this work and would make
increased sediment loads unlikely.
Over the long term, cumulative
sediment delivery to Woodward
Creek would likely decrease with
the installation of more effective
surface drainages and erosion-
control features on the existing
road system.

Following all laws, rules, and regulations pertaining to water keeps the streams

free of sediment.
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WATER YIELD

* ( 'uHiiilatire t^ecU of. \ o-, Iction » lllernatu-^

,1on Water Yield

No-Action Alternative A would have
no cumulative effects on water
yield. Existing timber harvest
units would continue to revegetate
and move closer to premanagement
levels of water use and snowpack

distribution.

* Ciimiilntire l\(fvclM of, Iction . llternatireM 11,

(. IK i:, and Foil li'afer Vicld

The removal of trees proposed in
the action alternatives would
increase the water yield in the
Woodward Creek watershed from its
current level of 7.1 percent over
unharvested to 7.4, 7.6, 7.7, 7.6,

and 7.5 percent, respectively.
These WYIs and their associated
ECA levels include the impacts of

all past management activities,
existing and proposed roads,
proposed timber harvesting, and

vegetative hydrologic recovery in
the Woodward Creek watershed. The
WYI expected from the action
alternatives leaves the watershed
well below the established
threshold of concern. No impacts
to water quality are expected as a

result of the action alternatives.

Cumulative impacts to water yield
were analyzed for the third-order
watersheds that make up the
Woodward Creek watershed. This
was done to ensure that the size
of the Woodward Creek watershed
would not dilute the impacts of
the proposal. The results for the
Woodward Creek, Main Woodward
Creek, and South Woodward Creek
watersheds are displayed in TABLE
D-2 - WATER YIELD AND ECA
INCREASES IN WOODWARD CREEK; TABLE
D-3 - WATER YIELD AND ECA
INCREASES IN MAIN WOODWARD CREEK;
and D-4 - WATER YIELD AND ECA
INCREASES IN SOUTH WOODWARD CREEK.

TABLE D-2 - WATER YIELD AND ECA INCREASES IN WOODWARD CREEK
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FISHERIES
APPENDIX E

INTRODUCTION

The Woodward Creek watershed contains
a population of bull trout. The
Federal Endangered Species Act lists

the bull trout as a threatened
species. In an effort to protect
existing bull trout populations and
aid in the recovery of the species,
DNRC is a member of the Montana Bull

Trout Recovery Team. DNRC is

committed to following the
recommendations of the Recovery Team,

as well as the recommendations of the

Flathead Basin Forest Practices Water
Quality and Fisheries Cooperative
Program (Cooperative Program)

.

ANALYSIS METHODS

The methodology used to determine
presence/absence of fish in the
Woodward Creek watershed was through
electrically shocking the water and
capturing fish. DFWP personnel
conducted this work.

The methodology used to assess the

status and potential impacts of the

proposal to fish populations will
include habitat-quality monitoring,
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population monitoring, and risk
factors to habitat degradation.
Habitat-quality parameters include
substrate scoring and streambed core
sampling for the percent of materials
less than 6.35 millimeters in

diameter (McNeil coring)

.

Measurement protocols for these
parameters are outlined in the
Cooperative Program report.
According to the Cooperative Program
report, a stream is considered
threatened if the substrate score is

less than 10 or if the percentage of

fine material is greater than 35

percent. A stream is considered
impaired if the substrate score is

less than 9 or the percentage of fine
material is greater than 40 percent.

The risk factors to habitat
degradation were evaluated in 1998
through a detailed sediment-source
inventory. The inventory included
cataloging channel stability and in-

channel and out -of -channel sediment
sources

.

ANALYSIS AREA

The area for the fisheries analysis
is the Woodward Creek watershed.
Data for the population and habitat-
quality monitoring has been gathered
in both the Main Woodward and South
Woodward watersheds since 1996. Main
Woodward and South Woodward creeks
are third-order watersheds that
comprise the Woodward Creek
watershed.
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EXISTING CONDITIONS

Surveys of species composition in the

Woodward Creek watershed have
identified the presence of brook
trout, resident cutthroat trout, and
bull trout

.

The Recovery Team has identified the

Woodward Creek watershed as a bull

trout core area. Core areas are

defined as, "...watershed, including
tributary drainages and adjoining
uplands, used by migratory bull trout

for spawning and early rearing, and

by resident bull trout for all life

history requirements (Montana Bull

Trout Restoration Team, 2000)." In

keeping with the recommendations of

the Restoration Team and the DFWP
biologists, DNRC has committed to a

monitoring program in the Woodward
Creek watershed. The sampling in the

watershed began in the summer of 1996

and is ongoing. This monitoring
would continue for a minimum of 3

years after the completion of a

project in the Woodward Creek
drainage. Results of the sampling

are listed in TABLES E-l - FISHERIES
MONITORING DATA FOR MAIN WOODWARD and

E-2 - FISHERIES MONITORING DATA FOR
SOUTH WOODWARD. The results show
some fluctuation in spawning
occurrences, but an overall healthy
population. Substrate scores are in

the acceptable range in both Main and

South Woodward. McNeil core results

are in the threatened level for Main
Woodward, but within acceptable
levels in the South Woodward
watershed. Management implications
and commitments for threatened
habitat are listed in the Flathead
Basin Forest Practices Water Quality
and Fisheries Cooperative Study.

The sediment -source inventory
conducted in 1998 listed no
identifiable point sources of

sediment within the channels and
found no substantial sources of

sediment from upland sites. The

existing road system is in need of

additional surface drainage and

erosion control, but no instances of
direct delivery to a stream were
found during the survey. Field
review found that 5 stream crossings
in the South Woodward watershed are
contributing road surface runoff to
the creek. Fill slopes on 4 of the 5

crossings are stable and vegetated.
These sites are filtering some of the
runoff from the road surface. One of
the crossings lost its protective
vegetation in December 2000 when an
excavator slid off the road at the
crossing. This resulted in loss of
vegetation on the downstream fill,

and delivery of sediment to the
creek. None of the existing stream-
crossing structures in the Woodward
Creek watershed was identified as a

fish-passage barrier. Stream
channels in the proposed project area
are primarily in fair to good
condition. The results of this
inventory, along with a water-yield
analysis, indicate no management

-

induced reasons for the Main Woodward
drainage to be listed as threatened.

TABLE E-l - FISHERIES MONITORING
DATA FOR MAIN WOODWARD

FISCAL
YEAR



DIRECT EFFECTS

• t}irecl i\0'ecU qfWo-. Iction . Ilternatire ,1

This alternative would have no

direct effects on fish
populations in the Woodward Creek
watershed. Direct effects would
be limited to those under current
and natural conditions.

• Dirvii I\(JWIm Coiiiiiion lo . Iction

. lUvrnativvM H. C, I). IJ, ami /'

Each of these action alternatives
propose to remove a bridge in the
Main Woodward watershed. The
bridge is constructed of wood
that is rotten and is at high
risk to collapse and fall into
the creek. Removal of this
bridge and rehabilitation and
stabilization of the site would
result in some sediment entering
Main Woodward Creek. These
action alternatives also propose
the installation of 2 live stream
crossings on an unnamed tributary
to South Woodward Creek and the
replacement of 8 culverts on
unnamed tributaries to South
Woodward Creek. All of the
culverts proposed for replacement
are located on perennial streams.
None are known to contain bull
trout, but may contain brook
trout or resident westslope
cutthroat trout. Each of these
culverts is improperly designed
and at high risk to deliver
sediment to the creek. Locations
of these proposed replacements
are shown on the attached map,

FIGURE E'l - CMP REPLACEMENT AND
BRIDGE REHABILITAION SITES BY
ALTERNATIVE. Completion of these
proposed activities would create
some sediment delivery to the
creeks. Erosion control and
mitigation measures would
minimize the amount of sediment
delivered at all of these sites.
This sediment would temporarily
increase the turbidity of the
creeks during the period of

operation. This turbidity may
affect fish found in these
tributaries. Timing of the
proposed activities would follow
guidelines set forth by DFWP
through the 124 Permit.

• Itirvvt l\Q\'vlx ( 'innntim lo . Ivlioii

. IllcrnntivfM i '. /> I'J, and /•'

Action Alternatives C, D, E, and F

each propose to replace 4 stream
crossings on the main road system
in South Woodward. All of the
culverts proposed for replacement
are located on perennial streams.
None of the streams are known to
contain bull trout, but may
contain brook trout or resident
westslope cutthroat trout. These
culverts are currently
functioning, but are not designed
properly and would be replaced
with longer culverts to better
accommodate erosion control and
BMPs . Their locations are shown
on the map in FIGURE E-1 - CMP
REPLACEMENT AND BRIDGE
REHABILITAION SITES BY
ALTERNATIVE. Completing these
proposed activities would create
some sediment delivery to the
creeks, though erosion control and
mitigation measures would minimize
the amount of sediment delivered
on all of these sites. This
sediment would temporarily
increase the turbidity of the

creeks during the period of

operation. This turbidity may
affect fish found in these
tributaries. The timing of the

proposed activities would follow
guidelines set forth by DFWP
through the 124 Permit.

• ih'rcct I'lU'ccU of, Iction . Ilternalirc It

No direct effects to fish
populations are expected beyond
those described in Direct Effects
Common to Action Alternatives B,

C, D, E, and F as a result of
Action Alternative B.
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• Direct Effects qfJldimi .Alternative C

No direct effects to fish
populations are expected beyond
those described in Direct Effects
Common to Action Alternatives B,

C, D, E, and F and Direct Effects
Common to Action Alternatives C,

D, E, and f as a result of Action
Alternative C.

• Direct Fleets of.fiction JiUernaUveD

No direct effects to fish
populations are expected beyond
those described in Direct Effects
Common to Action Alternatives B,
C, D, E, and F and Direct Effects
Common to Action Alternatives C,

D, E, and F as a result of Action
Alternative D.

• Direct Effects ofjtction .ItternatireE

No direct effects to fish
populations are expected beyond
those described in Direct Effects
Common to Action Alternatives B,
C, D, E, and F and Direct Effects
Common to Action Alternatives C,

D, E, and F as a result of Action
Alternative E.

• DirectEyjects of.fiction .fllternativeP

No direct effects to fish
populations are expected beyond
those described in Direct Effects
Common to Action Alternatives B,
C, D, E, and F and Direct Effects
Common to Action Alternatives C,

D, E, and F as a result of Action
Alternative F.

INDIRECT EFFECTS

• Indirect Ejects ofJVo^ction jUternalive Jl

This alternative would have no
indirect effects to fish
populations beyond those currently
occurring. Risk of bridge failure
on Main Woodward would remain and
increase as time passes.

Improperly designed culverts would
also remain a risk of failure.
Existing conditions would continue
to affect fish habitat and
populations based on natural or
preexisting conditions.

Indirect Effect.* Common to miction

.IlternaliiesB, V, D, E, andF

Each of these action alternatives
propose to remove a bridge,
install 2 new culverts, and
replace 8 improperly designed
stream crossings. These
activities would deliver sediment
to the creek during the course of
operation. This sediment may
indirectly affect fish populations
by generating fine sediment and,
subsequently, may deposit sediment
on the spawning gravel. The
sediment generated would be a

short-duration event, not a

chronic one. The timing of the
proposed activities would follow
guidelines set forth by DFWP' s 124
Permit, which would minimize the
risk of affecting spawning sites.
Risk of fine-sediment delivery to
spawning sites is low since all
spawning occurs below Woodward
Meadows. Woodward Meadows act as
a migration deterrent due to its
low gradient and higher
temperature . The meadows would
trap any sediment that may be
generated by these projects and
prevent it from reaching spawning
sites

.

These alternatives would also
propose to construct approximately
0.5 miles of new road.
Construction of new road creates a

higher risk of sediment delivery
to a live stream. Through
implementation of standard BMPs
and erosion-control measures, this
risk would be reduced. The
likelihood of affecting fish
populations through this road
construction is low.

Action Alternatives B, C, D, E,
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system used to access the project
up to current BMP standards, which
would reduce the risk of fine-
sediment delivery to a live
stream. This reduced risk would
create a potential benefit to fish
populations through a reduction of
fine-sediment deposition in
spawning gravel.

Indirect l-^ecU Common to . Iction

,Illrrnnliren (\ I). A,', nnti I''

In addition to the indirect
effects listed in the previous
section, Action Alternatives C, D,

E, and F would indirectly affect
fish populations through the
replacement of 4 culverts on the
South Woodward road system. These
culverts are currently
functioning, but are not designed
properly. Replacement of these
culverts would deliver sediment to
the creek during the course of
operation. This sediment may
indirectly affect fish populations
by generating fine sediment and,
subsequently, may deposit sediment
on the spawning gravel. The
sediment generated would be a

short-duration event, not a

chronic one. The timing of the
proposed activities would follow
guidelines set forth by DFWP's 124
Permit. Following these
requirements would minimize the
risk of affecting spawning sites.
The risk of fine-sediment delivery
to spawning sites is low since
spawning occurs below Woodward
Meadows . Woodward Meadows act as
a migration deterrent due to its
low gradient and higher
temperature. The meadows would
trap any sediment that may be
generated by these projects and
prevent it from reaching spawning
sites

.

Intiirect /^ffi-rfji of. Iction , lllfrnnlirv II

In addition to the indirect
effects listed under Indirect
Effects Common to Action

Alternatives B, C, D, E, and F,

Action Alternative B would
increase the risk of fine-
sediment delivery to a spawning
stream through ground-based
timber harvesting on
approximately 303 acres. The
risk of fine-sediment delivery to
a spawning stream and the
subsequent deposition in spawning
beds would be low for the
following reasons:

the requirements of the SMZ
Law would be met or exceeded
with this action alternative,

none of the proposed timber
harvesting would take place in
an SMZ containing bull trout,
and

all applicable BMPs would be
applied to minimize the risk
of fine-sediment delivery to a
spawning stream.

Int/irect f^ecfji of, Iction . Ilternntire ('

In addition to the indirect
effects listed under Indirect
Effects Common to Action
Alternatives B, C, D, E, and F
and Indirect Effects Common to
Action Alternatives C, D, E, and
F, Action Alternative C would
increase the risk of fine-
sediment delivery to a spawning
stream through ground-based
timber harvesting on
approximately 3 02 acres. The
risk of fine-sediment delivery to
a spawning stream and the
subsequent deposition in spawning
beds would be low for the
following reasons:

the requirements of the SMZ
Law would be met or exceeded
with this action alternative,

none of the proposed timber
harvesting would take place in
an SMZ containing bull trout,
and

all applicable BMPs would be
applied to minimize the risk
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of fine-sediment delivery to a

spawning stream.

• Indirfcl l-lffecU of. letion . IflrmatirrD

In addition to the indirect
effects listed under Indirect
Effects Cowmon to Action
Alternatives B, C, D, E, and F
and Indirect Effects Common to

Action Alternatives C, D, E, and
F, Action Alternative D would
increase the risk of fine-
sediment delivery to a spawning
stream through ground-based
timber harvesting on
approximately 235 acres. The
risk of fine-sediment delivery to
a spawning stream and the
subsequent deposition in spawning
beds would be low for the
following reasons:

the requirements of the SMZ
Law would be met or exceeded
with this action alternative,

none of the proposed timber
harvesting would take place in

an SMZ containing bull trout,
and

all applicable BMPs would be
applied to minimize the risk
of fine-sediment delivery to a

spawning stream.

• intfirert f^ffech qf, Iction . lllernatireK

In addition to the indirect
effects listed under Indirect
Effects Common to Action
Alternatives B, C, D, E, and F
and Indirect Effects Common to

Alternatives C, D, E, and F,

Action Alternative E would
increase the risk of fine-
sediment delivery to a spawning
stream through ground-based
timber harvesting on
approximately 350 acres. The
risk of fine-sediment delivery to

a spawning stream and the
subsequent deposition in spawning
beds would be low for the
following reasons:

the requirements of the SMZ Law
would be met or exceeded with
this action alternative,

none of the proposed timber
harvesting would take place in
an SMZ containing bull trout,
and

all applicable BMPs would be
applied to minimize the risk of
fine-sediment delivery to a

spawning stream.

• Indirect h^ectit qf% Iction .IltemafireP

In addition to the indirect
effects listed under Indirect
Effects Common to Action
Alternatives B, C, D, E, and F and
Indirect Effects Common to Action
Alternatives C, D, E, and F,

Action Alternative F would
increase the risk of fine-sediment
delivery to a spawning stream
through ground-based timber
harvesting on approximately 229
acres. The risk of fine-sediment
delivery to a spawning stream and
the subsequent deposition in
spawning beds would be low for the
following reasons:

the requirements of the SMZ Law
would be met or exceeded with
this action alternative,

none of the proposed timber
harvesting would take place in
an SMZ containing bull trout,
and

all applicable BMPs would be
applied to minimize the risk of
fine-sediment delivery to a

spawning stream.
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CtJMULATIVE EFFECTS

• Cumulative Ejects qfJKo-^lcHon Mtemative
Ji

The cumulative effects of this
alternative would be similar to

those described in the existing
conditions. In the long term,

bull trout populations may be

adversely affected. Failed wooden
stream crossings would continue to

contribute sediment to the creek,

and the failing wooden bridge on
Main Woodward Creek would become a

higher risk of failure and
sediment delivery to spawning beds

as it continues to age. Fish
habitat and populations would not

be altered by this alternative.

• Cumulative Ejects Common to .Iction

Alternatives B, C, D, E, andP

The cumulative effects of these
alternatives would be related
primarily to the risk of fine-

sediment delivery to a spawning
stream. The risk of increased
sediment loads from in-channel
sources is unlikely because the

allowable water-yield increase
would not be met or exceeded with
these alternatives. Introduced
sources of sediment would be

related primarily to proposed
stream-crossing removals and
replacements. These impacts would
be short term during the course of

operation. On completion of work.

the supply of fine sediment would
return to levels described in the
existing conditions.

The effects of past management
have not led to any identified
sources of sediment to spawning
sites in the Woodward Creek
watershed. The inclusion of the
direct and indirect effects
expected from the action
alternatives to the existing
conditions would have a low risk
of changing this. As a result,
the proposed action alternatives
would have little cumulative
impact on fisheries populations
in the Woodward Creek watershed
or in downstream waters. Bull
trout populations may be
adversely affected by this
proposal in the short-term. This
is due primarily to sediment
production from the proposed
bridge rehabilitation in the Main
Woodward drainage. Fine sediment
from this bridge removal may
reach spawning beds, which could
affect the survival of fry. The
reductions in fine sediment
expected through culvert
replacement and improvement of
erosion control on the road
system would reduce the risk of
fine-sediment delivery to
spawning sites. Cumulatively,
this has the potential to improve
the status to bull trout
populations in the Woodward Creek
watershed.
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INTRODUCTION

This section describes the existing
environment and discusses the effects
of the proposed project pertaining to

wildlife. This description occurs on
2 scales. The first scale relates to

the project area and/or the units
proposed for harvesting. Full
descriptions for the project area and
proposed harvest units are presented
in Chapter II. The second scale
relates to the surrounding landscape
and varies according to the species
being discussed. Under each grouping
or species heading, the size and
description for the cumulative
effects analysis area will be
defined. If habitat does not exist
in the project area, the species will
be dropped from this analysis.

TABLE OF CONTENTS

Introduction 1

Methods 1

Coarse-Filter Assessment 1

Fine-Filter Assessment 6

Threatened and Endangered Species 6

Bald eagle 6
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Pileated woodpeckers 28

Big Game 31
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METHODS

To assess the existing condition of
the project area and surrounding
landscape, a variety of techniques
were used. Field visits, scientific
literature, SLI data, aerial
photography, data from the Montana
Natural Heritage Program, and
consultations with other
professionals provided information
for the following discussion and
effects analysis. In the effects
analysis, the changes of habitat
quality and quantity from the
existing conditions were calculated
and explained. Specialized
methodologies are discussed under the
species in which they apply.

COARSE- FILTER ASSESSMENT

DNRC recognizes that it is an
impossible and unnecessary
task to assess an existing
environment or the effects of
the proposed actions on all
wildlife species. We assume
that if landscape patterns
and processes similar to
those that species adapted to
are maintained, then the full
complement of species will be
maintained across the

landscape (DNRC 1996) . This
"coarse filter" approach
supports diverse wildlife
populations by managing for a

variety of forest structures
and compositions that
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approximate historic conditions
across a landscape. To compare
present and historical conditions
across the landscape, the analysis
was conducted on the entire Swan
River State Forest using the SLI

database (refer to VEGETATION
ANALYSIS) and was compared to the

historical assessment compiled for

the Upper Flathead Climatic Section

(Losensky 1997)

.

COVER TYPES

Fire suppression and timber
harvesting changed the cover types

and structure of habitats on Swan

River State Forest. Generally, Swan
River State Forest supports more
moist (mixed conifer, western larch/

Douglas-fir, western white pine) and

dry (ponderosa pine) cover types and

less cool (subalpine fir, lodgepole
pine) habitat types than found on

average for the climatic type.

Therefore, these habitats are more
available on Swan River State Forest
than on the average in the climatic
section. Species, such as cavity-
nesting birds, are more likely to be

found or have higher densities on

Swan River State Forest, while
species such as pine marten are less

likely to occur or occur in lower
densities on Swan River State Forest

due to the occurrence of habitat.

AGE CLASS

In general, age classes of stands
increased through time, resulting in

older stands with less stands in the

regeneration age class. This trend

does not hold true for the ponderosa
pine or western larch/Douglas-fir
cover types, where many acres were
either harvested or had progressed
into the mixed-conifer cover type due

to the lack of disturbance. Species
that use ponderosa pine and/or
western larch for feeding and/or
reproduction, such as sapsuckers,
probably declined on Swan River State
Forest due to the loss of habitat.

In the longer term, the stands in the

O-to-39-year age class would mature

and increase these types of habitats.
In stands where the lack of
disturbance allowed conversion to
mixed conifer, habitat for these
species is expected to decrease in

the long-term.

Presently, Swan River State Forest
supports more 150-year-old-or-older
stands than was recorded in the
1930s. However, most of this 150+-
year stands are in the mixed-conifer,
western white pine, and subalpine fir
cover types. The western white pine
cover type may be misleading because
much of the western white pine died
out and/or was salvaged from these
stands. Also, the classification of
cover types tends to favor western
white pine. The 150+-year-old
western white pine support a variety
of species, depending on the other
tree species present. The subalpine
fir and mixed-conifer cover types
characteristically consist of dense-
canopied forests, supporting species
such as pine marten. Older stands
dominated by shade-intolerant tree
species (western larch, ponderosa
pine) , which typically grew in open-
canopied stands, declined from
historic levels. The decrease in

these habitats reduced habitat for
species such as pileated woodpeckers.

OLD-GROWTH NETWORK

An old-growth network was developed
for Swan River State Forest . The
network reflects the management
strategies of Swan River State Forest
to implement the 1998 Biodiversity
Guidance as set forth in the SFLMP.

The old-growth network was only meant
as a management tool and consisted of

stands that were 150 years or older.

Some of these stands do not meet the

Green et al old-growth definition.
None of the areas proposed for
harvesting are included in the Old-
Growth Network. However, several
stands less than 150 years old that
are important for connectivity are
designated as "mature glue" and would
be partially harvested. Under Action
Alternative E, 1 stand designated as
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"recruitment old growth" would be
partially harvested.

DIRECT EFFECTS TO COARSE FILTER

• Ih'rect t^ffecU qf, \o-% Iction .llternatire .'/

No additional displacement or
disturbance of wildlife is

expected in the area.

• threcl fi^ffecfji of. Iction . lllentalireH It, (', />,

h\ andF

Displacement and/or disturbance
are expected for wildlife species
in the area; however, the extent
of disruption is unknown and
related to the species in
question. Generally, the amount
of harvest area and its associated
roads provides an avenue to
develop a hierarchy of potential
disturbance to wildlife in the
area. Therefore, Action
Alternatives B, F, C, E, and D are
expected to provide the lowest to
highest amount of disruption to
wildlife in the area,
respectively.

INDIRECT EFFECTS TO COARSE FILTER

Cover Types and Age Class

Indirect fyfects qf. Iction . IltematifeB

The proposed harvests would
convert 80 acres of mature (18

acres) and old-growth (62 acres
\Green et al] ) mixed conifer to
regenerating western white pine.
An additional 112 acres of Green
et al old-growth and 56 acres of
mature western white pine and 65

acres of mature mixed-conifer
stands would be harvested, but the
cover type would be retained while
the age class would be converted
to the O-to-39-year age class.
This alternative would remove
forested habitats for a long
period of time. In the short-
term, early successional species,
such as mountain bluebirds, would
benefit from these harvests.
However, forest-dwelling species
that rely on a forested structure,
such as pine martens, would lose
habitat for a long period of time
until these characteristics once
again develop in the stand. In
the distant future, regenerated
shade-intolerant tree species
would be available for cavity-
nesting species.

Indirect l-^ectx Common to . Iction

,lllernatire» Cand I)

Indirect t^ect» qfJ\o^1cHon %'UtemaHre ,1

Stands would continue to age and
convert to mixed-conifer cover
types . These stands would
maintain or increase their canopy
closure, shading out understory
plants and shade-intolerant
seedling trees. In the long-term,
wildlife species that use more
open stands and/or shade-
intolerant tree species, such as
many cavity-nesting species, would
lose habitat, while wildlife
species that use a late-
successional forest structure,
such as pine marten, would benefit
from an increase in habitat.

Conversions from the mixed-conifer
and lodgepole pine cover types to
the western larch/Douglas-fir
cover type would occur. Under
Action Alternative C, 18 acres of
the mixed-conifer cover type would
be converted to western white
pine, and fewer acres would be
converted to a western larch/
Douglas-fir cover type as compared
to Action Alternative D. The
conversions would not change the
age class of the stands. The
effects of Action Alternatives C
and D are similar to Action
Alternative B, except the benefits
for early successional species
would not be realized, and the
benefits expected in the longer-
term would occur in the short

-
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term. Additionally, the remaining

trees in the harvested stands are

expected to increase their growth

rate; thereby, the remaining trees

would obtain larger sizes than

under No-Action Alternative A or

Action Alternative B, thereby
benefiting cavity-nesting species

in the nearer future.

• Indirect E^ffects ofmiction JiltemativeE

This alternative combines the

effects of the Action Alternatives
B, C, and D. The effects
discussed under Alternative B are

expected on 93 acres (53 Green et

al old growth and 40 acres of

mature stands) , while the effects
discussed under Action
Alternatives C and D are expected
on the remaining acres.

• Indirect Effects ofAction AlternativeF

This alternative would convert 11

acres of mature mixed conifer to

regenerating mixed conifer. An
additional 18 acres of mature
mixed conifer would be regenerated
to western white pine. Otherwise,

the proposed harvests would not

alter the age class, but would
increase the amount of shade

-

intolerant cover types. The
effects of this alternative are

similar to Action Alternative B,

except the benefits for early
successional species would not be

realized and the benefits expected
in the longer term would occur in

the short term. Additionally, the

remaining trees in the harvested
stands are expected to increase
their growth rate; thereby, the

remaining trees would obtain
larger sizes than under No-Action
Alternative A or Action
Alternative B, thereby benefiting
cavity-nesting species in the

nearer future.

CmmhATXVE EFFECTS TO THE COARSE
FILTER

Cover Type and Age Class

• Cumulative Elffects ofJVo-Jiction .llternative

./

Cover types would continue to
convert from shade intolerant to
shade tolerant, and age classes
would continue to increase. This
situation would affect wildlife
species using the area by
decreasing habitat diversity in
the area and favoring species
associated with late-succession,
shade-tolerant habitats, such as
pine marten, at the expense of
wildlife species that rely on
shade-intolerant tree species,
such as many cavity-nesting
species

.

• Cumulative Ejects ofJiction MtemativeB

Conversion would occur through
regeneration harvests that would
more closely reflect the historic
cover types; however, this
alternative would move the western
larch/Douglas-fir age-class
distribution further away from
historic conditions. This
alternative would benefit early
successional species, such as
mountain bluebirds, at the expense
of mid- to late-successional
species, such as hairy
woodpeckers. In the distant
future, the cover types and age
classes would more closely reflect
historic conditions.

• Cumulative l^ffectn of, Iction ^llternative* C
andD

Conversion from the mixed-conifer
cover type to the western larch/
Douglas -fir cover type would move
Swan River State Forest toward
historic conditions. Action
Alternative D converts 89 more
acres than Action Alternative C.

These conversions would not alter
the age-class distribution.
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Therefore, these alternatives
would move the vegetation of Swan
River State Forest toward historic
conditions. Additionally, the
treatments are expected to

increase tree growth, thereby
decreasing the amount of time
before old-growth characteristics
develop. These alternatives are
expected to benefit native
wildlife species by reproducing
habitats to which the species are
adapted.

Cumulatir^ mjecU qfmiction ,tltematireE

This alternative combines the
effects of Action Alternatives B,

C, and D. The effects discussed
under Action Alternative B apply
to 93 acres; while the effects
discussed under Action
Alternatives C and D apply to the
remaining area.

Cumiilatire tlffecU qf,lcHon ^lltematirenP

Conversion from mixed conifer to
western larch/Douglas-fir, western
white pine, and lodgepole pine
would move Swan River State Forest
toward historic conditions. These
conversions would not alter the
age-class distribution, except on
29 acres, where regeneration would
occur. Therefore, these action
alternatives move the vegetation
of Swan River State Forest toward
historic conditions.
Additionally, the treatments are
expected to increase tree growth,
thereby decreasing the amount of
time before old-growth
characteristics develop. This
action alternative is expected to
benefit native wildlife species by
reproducing habitats to which the
species are adapted.

Old-Growth Network

• (.'iimulatire t^ecU qf, \ o-. Jetion . lUernatir^

./

No part of the Old-Growth Network
would be altered. Timber stands
would continue to age and convert
to the mixed-confer cover type.
The amount of late-successional,
dense old growth would be
increased.

• Ciimulatire Fyject* qf. -Iction .Illernatire It

Stands 14-08, 11, and 27,

designated as "mature glue", would
be regenerated. Following
treatment, these stands would not
function to retain connectivity to
the old-growth network. These
stands are on the exterior of the
old-growth network. Seedtree
harvests would reduce the interior
habitat of the old-growth network,
increase edge (amount and
abruptness of habitat change) , and
reduce connectivity of the
network.

• Ciimiilalire f^ecln qf» Iction . Iltematires C,

IKandF

Designated as "mature glue".
Stands 22-09, 16, 28-04, 10, and
11 under Action Alternatives C and
F would be commercially thinned.
Under Action Alternative D, the
stands mentioned above plus 22-08
would be commercially thinned.
This type of treatment is not
expected to detract from the
function of these stands, but
might enhance their function by
increasing the growth of residual
trees

.

• Ciimulatire F^ectit qf*Iction •lUematire*E

Stands 14-13; 22-09, 16, 28-04,
and 11, designated as "mature
glue," and Stand 22-17, designated
"recruitment old growth", would be
commercially thinned. The effects
would be similar to Action
Alternatives C and D.

I
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FINE-FILTER ASSESSMENT

On any particular piece of ground,

individual species that are
recognized to be of special concern
are evaluated (a "fine-filter
analysis"); those species are

addressed below and include wildlife
species Federally listed as

"threatened" or "endangered" , species

listed as "sensitive" by DNRC, and
species managed as "big game" by
DFWP. We would manage to maintain
rare or unique habitats and make
reasonable attempts to pursue
cooperative planning with major

adjacent landowners (DNRC 1996) .

THREATENED AND ENDANGERED SPECIES

Four species indigenous to

northwestern Montana are classified
as "threatened" or "endangered" under
the Endangered Species Act of 1973.

The bald eagle, Canada lynx, and
grizzly bear are listed as

"threatened", while the Northern
Rocky Mountain wolf is listed as

"endangered"

.

> Bald Eagle

Existing Condition

The bald eagle
is classified
as "threatened"
and is
protected under
the Endangered
Species Act.
Strategies to
protect the
bald eagle are outlined in the

Pacific States Bald Eagle Recovery-

Plan (U.S. Fish and Wildlife
Service 1986) and the Montana Bald
Eagle Management Plan (Montana

Bald Eagle Working Group 1994)

.

Management direction involves
identifying and protecting
nesting, feeding, perching,
roosting, and wintering/migration
areas (USFWS 1986, Montana Bald
Eagle Working Group 1994)

.

Bald eagles prefer multistoried
nesting habitats with 40 to 70

percent canopy cover and emergent
trees within topographic line-of-
sight to an associated water
source with an adequate food
supply. The emergent trees and/or
snags need to be large enough
(larger than 25 inches dbh) to
support nesting or perching
eagles. Additionally, eagles
prefer cottonwood, Douglas -fir,

and ponderosa pine trees (Wright
and Escano 1986) . In western
Montana, eagles also use western
larch and Engelmann spruce.

The project area is not within any
known bald eagle territory.
Although the project area does not
contain a bald eagle territory,
some potential habitat exists in

the northeast portion of the
project. Using the suitability-
assessment process outlined in the

Montana Bald Eagle Working Group
(1991) , several stands that might
provide habitat were evaluated.

The northeast corner of the
project area abuts Swan River;
approximately 1 mile south is

Metcalf Lake. Both bodies of
water might provide eagles with
foraging opportunities. All the
stands in Section 12 and Stand 20

in Section 2 are within 1 mile and
in the line of Swan River;
therefore, these stands might
provide bald eagle habitat.
Stands 12-05, 06, and 15 provide
desirable physical characteristics
(location, elevation, slope)

,

desirable large tree species
(Douglas-fir, western larch,
Engelmann spruce) , and contain a

dense canopy closure of more than
70 percent, but are located near a

well-used open road. Harvesting
is proposed only in Stand 12-06.

Other stands in the section
provide some beneficial habitat
components, but their physical
components are less desirable.
Presently, these habitats are
unoccupied

.
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Timber harvesting can affect bald
eagles and their habitat directly
by road use and harvesting
disturbance, and indirectly by
altering the number, species, and
distribution of large snags, large
trees, visual screening, and
changing canopy coverage.

Since this area is currently
unoccupied, no cumulative-effects
analysis area is defined.
Therefore, any change at the local
area would similarly contribute to
the overall landscape. Presently,
habitat quality in the area is

limited by road disturbance and
salvage and firewood harvesting
along Lower Whitetail Road.

Direct Effects to Bald Eagles

Under all alternatives, no direct
effects would occur because the
project area is outside of any
bald eagle home ranges.

Indirect Effects to Bald Eagles

• Indirect f^ecttt Common to »\o-./ch'on

. Ilternatit^ . / and . Iclion . /Iternatire i)

nnitF

No harvesting would occur in
potential eagle habitat. The
number of snags, large trees,
and species mix would remain
unchanged in the short-term. In
the long-term, shade-tolerant
tree species (grand-fir,
Engelmann spruce) would increase
and shade-intolerant species
(western larch, Douglas-fir,
western white pine) would
decrease. Desirable trees, such
as western larch and Douglas

-

fir, would eventually die out of
the stand. Tree growth and
mortality would continue at a

similar rate. Canopy cover
would continue to increase and
emergent trees would decline.
Salvage operations and firewood
cutting along open roads would
continue, removing structure
needed by bald eagles. Barring

any natural disturbance, No-
Action Alternative A would
retain moderate-quality
potential habitat in the short-
term, but habitat quality would
decline in the future, resulting
in limited potential for
increased bald eagle breeding
territories in the area.

• Indirect t^ecta of, Iction . Iltematire It

Harvesting would alter 136 acres
of potential habitat. The
prescription calls for seedtree
harvests in these stands,
leaving a scattered overstory
(10 to 15 percent canopy cover)
of primarily dominant, shade-
intolerant species, such as
western larch, western white
pine, and Douglas-fir.
Retention of western larch,
Douglas-fir, and western white
pine would provide bald eagles
with nest and perch trees.
Although the number of these
trees would be reduced, the
dominant trees would be retained
and would benefit from reduced
competition. The leave trees
would most likely be trees that
would be used by eagles for
nesting and perching.
Approximately 4 snags and live
trees per acre would be
retained. Some reduction in
nesting and perching trees is

expected due to the reduction of
snags. The planned seedtree
harvests would reduce the heavy
overstory canopy (more than 70
percent) to a scattered
overstory (10 to 15 percent)

,

thereby increasing habitat
quality CMontana Bald Eagle
Working Group 1991) . The
reduction in canopy cover would
result in a short-term increase
in the quality of nesting
habitat, resulting in the
possible expansion of the bald
eagle population. In the longer
term, the seedtree harvests
(assuming the seedtrees are left
on site) would produce emergent

I
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trees over a more-open canopy;
therefore, in the short term,

some small change in the quality
of eagle habitat is expected
from Action Alternative B. In

the longer term, bald eagle
habitat quality might increase;
however, the location and use of

the roads in the area might
offset any short-term or long-
term beneficial changes in

habitat quality. The retention
of a 100-foot visual-screening
buffer along these roads might
reduce the impacts of these
roads to some degree; although,
in Stands 02-20, 12-10, and 12-

11, cable logging would occur
that might substantially
decrease the amount of visual
buffer retained along the open
road. Action Alternative B is

expected to result in a slight
net increase in bald eagle
habitat quality; however, these
increases would be offset by the
open-road impacts, resulting in

negligible effects to bald
eagles

.

Indirect E^ffectn ofmictions Alternatives C
andE

Cumulative Effects to Bald Eagle

Since no bald eagle breeding
territory includes the project
area, the cumulative effects are
the same as the indirect effects
displayed above.

> Canada Lynx

Existing Condition

Canada lynx
are listed
as
"threatened"
under the
Endangered
Species Act.
Currently,
no recovery
plan exists.
DNRC developed lynx guidance
associated with the SFLMP, where
lynx was listed as a sensitive
species. With the Federal listing
and new information, DNRC guidance
needs to be updated. This guidance
is in the development stage;
therefore, DNRC is updating this
guidance to reflect the new
information.

Stand 12-06 v;ould be harvested
using a commercial -thin harvest
prescription. The commercial-
thin prescription would focus on
retaining dominant serai species
(western larch, Douglas-fir,
western white pine) . These
alternatives would retain more
large trees and snags, while
reducing the overstory canopy to
40 to 60 percent. The road
impacts and mitigation measures
are the same as Action
Alternative B. Action
Alternatives C and E are
expected to result in a net
increase in bald eagle habitat
quality (more than Action
Alternative B) ; however, these
increases would be offset by the
open-road impacts, resulting in

negligible effects to bald
eagles

.

Several reports have been written
to summarize the research on lynx
and develop a conservation strategy
{Ruediger et al 2000, Ruggiero et
al. 2000). FNF used the guidelines
in Ruediger et al. (2000) to define
lynx analysis units and model
suitable habitat (FNF 2000) . The
guidelines suggested in these
publications and the mapping
efforts conducted by FNF have not
been officially adopted by DNRC.
This information was, however, used
to conduct this analysis.

Lynx are associated with subalpine
fir forests generally between 4,000
and 7,000 feet in elevation in

western Montana (Ruediger et. al

2000) . Lynx habitat in the western
mountains consists primarily of
coniferous forest with plentiful
snowshoe hares, mature forests for
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denning and cover for kittens, and
densely forested cover for travel
and security. Additionally, the
mature forests provide habitat for
red squirrels, an alternative prey
source

.

Approximately 83 percent of the
project area occurs in suitable
habitat (FNF 2000) . Upon further
refinement based on aerial photos
and field surveys, the percentage
of suitable habitat drops to 77

percent. On DNRC lands, potential
lynx denning and snowshoe hare
(high-quality foraging) habitats
were defined using the SLI
database. Field review eliminated
several stands from denning
habitat based on structure.
Approximately 774 acres of lynx
denning habitat were defined
primarily in Sections 16, 30, and
32. Foraging habitat occurs in a

variety of areas in the project
area. Many stands on DNRC and
Plum Creek Timber Company lands
were previously harvested using
regeneration harvests. In many of
these units, regeneration is well
established and providing snowshoe
hare habitat. Most of the
proposed harvest units fall within
suitable lynx habitat; however, no
harvesting is proposed in denning
habitat. Road management, canopy-
cover reduction, tree
regeneration, and alteration of
the amount and size of coarse
woody debris could alter lynx
habitat in the project area and in
the Lynx Analysis Unit (LAU)

.

Cumulative effects were analyzed
for the Woodward LAU. This
analysis unit approximates the
home range of an adult female
lynx. Presently, approximately
64.5 percent of this analysis unit
is suitable lynx habitat based on
the Flathead Forest Analysis (FNF
2000) and refinement discussed
above. Most of the unsuitable
habitat is due to topographic, not
habitat, constraints.
Many activities occurred in this

LAU that might affect lynx
habitat. Past and continued
salvage and regeneration harvests
on DNRC and Plum Creek Timber
Company lands removed denning
habitat (current and future) and/
or might have disrupted travel
corridors. Additionally,
regeneration harvests alter
foraging habitat. Additionally,
salvage harvesting on both DNRC
and private lands removed current
and future denning structure.

Direct Effects to Canada Lynx

• Direct tweets Common to » 111 »lltemativeM

Under all alternatives, no
substantial direct effects are
expected. A slight potential
increase for mortality is
possible due to road traffic on
gated and/or new roads

.

However, this risk factor is
expected to be extremely small.
Lynx do not appear to avoid
roads at low-traffic volumes, so
increased logging traffic on
open and gated roads is not
expected to displace or increase
the energetic cost of individual
lynx. This might not be the
case if a den site occurs near a

haul route. The increased
traffic/disturbance might result
in increased energetic costs to
the female and/or increased
mortality of kittens because the
female might move her kittens
from a secure den to an
alternative den {Ruggiero et al

.

2000} . These risks increase
with the amount of roads used;
therefore, No-Action Alternative
A and Action Alternatives B, F,

C, E, and D would present the
least to the most risk,
respectively, to adversely
affect lynx. However, no
alternatives enter or pass
through areas believed to be
high-quality denning habitat;
therefore, the risks are very
minor.
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Indirect Effects to Canada Lynx

• IndirectElecta tffJVo^cHon Alternative

Canada lynx would continue to

use the project area similarly
in the short-term. In the

longer-term, barring
disturbance, stands would
continue to age and increase in

the coarse woody debris needed
for denning and security cover.

Regenerating harvest units would
mature and reduce habitat for
snowshoe hares, resulting in

decreased primary-prey
availability for lynx. As these
stands matured, habitat for red
squirrels would increase,
somewhat lessening the loss of

prey. However, a diet of red
squirrels might not provide the
nutrients needed for successful
reproduction and rearing of

kittens (Koehler 1990) .

Therefore, in the short-term, no
effects to Canada lynx are
expected. In the longer term,

without disturbance, denning
habitat is expected to increase,

but foraging opportunities are
expected to decrease, resulting
in a reduced potential for lynx
reproduction.

• IndirectElecta ofmiction AlternativeB

Under this alternative, 156

acres of suitable habitat would

be converted to unsuitable by
seedtree harvests, and no new
roads would be constructed in
suitable habitat (TABLE F-1 -

SUMMARY OF LYNX HABITAT MODIFIED
UNDER EACH ALTERNATIVE) . The
habitat that would be affected
occurs on the edge of suitable
habitat and furthest away from
high-quality denning habitat.
Furthermore, these stands are
below the elevation gradients
typically used by lynx in the
Seeley-Swan study area (Squires
2000) . The conversion of these
stands would reduce red squirrel
foraging opportunities. Denning
habitat is not expected in these
stands; therefore, no change in

the amount of denning habitat is

expected. In the long-term,
these stands would regenerate to
provide snowshoe hare habitat,
resulting in some offsetting of
foraging habitat loss due to
succession. The short-term and
long-term effects of Action
Alternative B are expected to be
negligible due to the marginal
quality of the habitat.

Indirect Biffects qfAction Alternative C

Under this alternative, 353
acres of suitable habitat would
be modified using a commercial

-

thin prescription, and 1.28
miles of new road would be built
in suitable habitat (TABLE F-1 -

SUMMARY OF LYNX HABITAT MODIFIED

TABLE F-1 - SUMMARY OF LYNX HABITAT MODIFIED XmDER EACH ALTERNATIVE

ALTERNATIVE



UNDER EACH ALTERNATIVE) . Three
of Che stands proposed for
harvesting are old growth,
though none appear to provide
quality denning habitat. Stand
26-25 provides thick understory
cedar, which might provide
snowshoe hare habitat.
Harvesting in this stand would
decrease hare habitat by
removing or trampling the
present regeneration; however,
patches of regeneration would be
retained. Old-growth and mature
stands with thick understory
(horizontal cover) provide
stable habitat for snowshoe
hares and red squirrels.
Conversely, regenerating stands
provide higher quality habitat,
but this habitat is relatively
short-lived (Buskirk et al

.

2000) . The other stands
proposed for harvesting are in
the 40-to-99-year or 100-to-old-
growth age-class category.
These stands probably do not
provide substantial snowshoe
habitat; however, these stands
probably provide red squirrel
habitat. Research indicates
that red squirrel populations
decline with the removal of

cone-producing trees (Pearson
1999) . All of the proposed
commercial-thin units would
result in decreased red squirrel
foods (seeds) , resulting in
reduced squirrel population and
Canada lynx foraging
opportunities. The commercial

-

thin prescription is expected to
increase the growth rates of
retention trees, reducing the
time needed before these trees
might provide denning habitat.
In the short term. Action
Alternative C is expected to not
alter denning habitat and reduce
snowshoe hare and red squirrel
habitat (foraging) in stands
entered (392 acres) to an
unknown degree; however, no unit
would be converted to an
unsuitable condition or prevent
Canada lynx movement . In the

long term, Action Alternative C
might increase the potential for
denning in the entered stands in
a shorter period of time. The
outcome of these effects might
be no change or some habitat
shifts to compensate for prey
availability, but no substantial
effects to resident Canada lynx
are expected.

Action Alternative C also
proposes to build 2.76 miles of
new road. Of the 2.76 miles
proposed, 1.28 miles of new road
would be built in suitable
Canada lynx habitat. Canada
lynx do not appear to avoid
roads or human activity
(Ruggiero 2000a) . However, new
road construction removes
habitat and might result in
increased competition from other
predators. In some cases, lynx
will use roads to travel and
hunt (Koehler and Brit tell
1990) . If these units are
harvested during the winter,
other predators could use the
cleared roads and/or the packed
skid trails to access key lynx
foraging areas. This situation
could be perpetuated by
recreational snowmobiling, and,
to a much lesser degree, skiing
on the new roads . The increased
competition might lead to
decreased survival of lynx.
Additionally, the roads would
allow better access to the area
for trappers, which might result
in increased trap mortality.
The proposed new roads in
suitable habitat extend off
existing roads and range from a

length of 0.17 to 0.32 miles.
These new roads remove 6.2 acres
of habitat (making these acres
unsuitable) , but do not
substantially increase the
amount of area accessible to
competing predators or trappers.
Most of these acres would be
included in harvest units and
might, if they are allowed to
regenerate, benefit lynx in the
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long-term by increasing
diversity and edge within the

harvest unit. The road systems
containing the new road
construction would be gated
following use. These newly
constructed roads are not
expected to result in any
measurable effects to lynx.

• Indirect Effects ofmiction ^AlternativeD

The effects would be similar to

Action Alternative C, except
more acreage (471 acres) would
be harvested. None of the
harvest units would be located
in old growth and more road
{3.92 miles) would be
constructed in suitable habitat,
resulting in a 19-acre loss of

habitat (TABLE F-1 - SUMMARY OF
LYNX HABITAT MODIFIED UNDER EACH
ALTERNATIVE) . Since more acres,
but no old growth, would be
harvested, more impacts are
expected to red squirrels, while
the habitat for its primary
prey, snowshoe hares, would
remain unchanged. The
additional road would increase
the risks of mortality by
competition and/or trapping.
Therefore, fewer effects on lynx
foraging habitat are expected
than under Alternative C;

however, the risk of mortality
increases

.

• Indirect Elffects ofmiction MtemativeE

Similar effects to Action
Alternative B in the seedtree
harvests (71 acres) and to
Action Alternative C in the
commercial-thin treatments (417

acres) are expected with this
alternative. The road effects
would be similar to Action
Alternative D, except fewer
roads (2.44 miles) are proposed
in suitable habitat, resulting
in a loss of 11.9 acres of

habitat (TABLE F-1 - SUMMARY OF
LYNX HABITAT MODIFIED UNDER EACH

ALTERNATIVE) ; however, the roads
access more country. Action
Alternative E is expected to not
alter denning habitat, to remove
71 acres of foraging habitat,
and reduce lynx foraging habitat
quality in commercial -thin
stands (417 acres) to an unknown
degree. The road portion of
Action Alternative E is expected
to produce the highest risk
(compared to Action Alternatives
B, C, D, and F) of mortality to
lynx.

Indirect Efffectg oftaction MtemativeF

The effects would be similar to
Action Alternative C, except 18

acres of habitat would be
converted to unsuitable for a

period of time using a seedtree
harvest and 261 acres of suitable
habitat would be modified using a

commercial-thin prescription.
Additionally, 0.7 miles of road
would be built in suitable
habitat. Stand 26-25 would not be
harvested under this alternative;
therefore, no changes in snowshoe
habitat are expected in the short-
term. In the longer-term, 18

acres of snowshoe hare habitat
would develop in stand 26-20.
Because this stand lies near an
open road and at the lower extent
of lynx habitat, the increase in
hare habitat is not expected to
benefit lynx appreciably. The
effects of this alternative are
not expected to substantially
increase trapper and/or
competitors access of lynx
habitat, create barriers to lynx
movement, substantially change
prey availability, or alter
denning habitat in the short-term.
The proposed treatments might
increase the rate of denning-
habitat development.
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Cumulative Effects to Lynx

• i It/till/atire I'^ech Common to . \o-% tction

. llternatiFe . / and . Iction , IllematireM C\

IhandF

Under No-Action Alternative A,

no suitable habitat would be

lost in the LAU. Under Action
Alternatives C, D and F, less
than 19 acres of suitable
habitat would be lost in the LAU
(TABLE F-1 - SUMMARY OF LYNX
HABITAT MODIFIED UNDER EACH
ALTERNATIVE)

.

• Ciimiilatire t\ffectM Common to miction

.Itternatiteit II and I'J

Under Alternative B, 156 acres
of the LAU would be lost,

resulting in 63.7 percent of

remaining suitable habitat;
under Alternative E, 71 acres of

the LAU would be lost, resulting
in 64.2 percent of remaining
suitable habitat (TABLE F-1 -

SUMMARY OF LYNX HABITAT MODIFIED
UNDER EACH ALTERNATIVE) . The
loss of suitable habitat would
be negligible and would not
result in detrimental effects to
lynx using the area. Since a

majority (97.2 percent) of

suitable habitat in the LAU
exists in the project area, the
cumulative effects of the
proposed roads are the same as

described under DIRECT EFFECTS
and INDIRECT EFFECTS.

> Grizzly Boar

Existing Condition

Grizzly bears
are listed as
"threatened"
under the
Endangered
Species Act

.

The Grizzly Bear p^
Recovery Plan
defines 6 recovery areas iUSFWS
1993) . This project is proposed

in grizzly bear habitat in the
Northern Continental Divide
Ecosystem (NCDE) recovery area.
The NCDE is divided into subunits.
Each subunit approximates the size
of the home range of a female bear
and is separated from other
subunits based on topography.
This project is proposed in the
Porcupine-Woodward Subunit.
The SVGBCA applies to this
project. This Porcupine -Woodward
Subunit is open for harvesting
during the nondenning period in

the years of 2000 through 2002
under SVGBCA. SVGBCA directs land
managers to:

— maintain more than 40 percent
hiding cover,

— have no point of an opening
further than 600 feet from

— provide at least 100 feet of
visual screening buffer along
open roads adjacent to
regeneration units (acceptable
exceptions to this might occur
along cable logging units) , and

— maintain less than 33 percent
of each subunit in road
densities more than 1 mile per
square mile.

No total -road-density agreements
for DNRC were outlined in SVGBCA.
Adherence to the guidelines
documented in SVGBCA is expected
to reduce the possibility of the
incidental take of grizzly bears.
The project area provides year-
round habitat for grizzly bears.
During the spring, bears search
for winter-killed big game and
lush green vegetation. During the
summer, bears seek lush green
vegetation that is typically found
in riparian areas. In the late
summer and into the autumn, bears
switch to primarily a berry diet.
The project area varies from low
elevation in a big game winter
range containing meadows and

South Wood Timber Sale Project Page F-13



cutting units, which provide
vegetative food sources, to alpine
areas. Presumably, big game
carcasses are available, at least

in the spring. The project area

may also provide birthing habitat
for big game, which provides a

source of prey for bears in late

spring. The mid and upper
elevations provide summer and

autumn habitat. This project may
effect grizzly bears directly
through increased road traffic,

noise, and human activity
indicated by changes in road
densities. Indirectly they may be

affected by altering the amount

and location of hiding cover and
forage resources.

On State trust lands in the
project area, 5,271 acres (83.2

percent) provide hiding cover.

The need for hiding cover
increases as motorized access/
human disturbance increase. Human
disturbance in the project area

away from open roads is low and

most of the roads that access the

project area are gated and used
only for administrative use.

The cumulative-effects analysis
was conducted using the Porcupine-
Woodward Subunit, which
approximates the size of the home
range of an adult female bear.

The Porcupine -Woodward Subunit is

comprised of approximately 37,715
acres (58.9 square miles), with
15,524 acres (41.0 percent)
managed by FNF, 12,24 7 acres (32.5

percent) managed by DNRC, and
8,659 acres (23.0 percent) managed
by Plum Creek Timber Company;

1,229 acres (3.4 percent) are

privately owned.

Hiding cover in the Porcupine-
Woodward Subunit was reduced by
past timber harvests. Hiding
cover is believed to become
limiting when it drops below 40

percent of the subunit.
Presently, the subunit contains
approximately 29,481 acres (78.2

percent) of hiding cover, of which
9,063 acres (74 percent) occurs on
State trust lands (Gilbert et al . ,

2000.). Hiding cover is unknown
on small private lands and was
assumed to be absent in this
analysis; therefore, the 78.2
percent of hiding cover in the
subunit is a conservative
estimate.

Access management is a major
factor in managing grizzly bear
habitat. The project area is

accessed by 5 open roads, which
primarily run along creek courses.
Many other restricted roads split
off these open roads. A moving-
windows analysis (Ake 1994) done
with recent road data indicates
that the Porcupine -Woodward
Subunit contains 31 percent of the
subunit in excess of 1 mile per
square mile of open-road density.
This subunit is currently above
the open-road densities required
in SVGBCA. Cooperators are
discussing options to bring the
subunit into compliance with the
SVGBCA. Since the release of the
DEIS, agreements were made to

reduce road densities to 31

percent. DNRC has installed the
needed closure devices, while Plum
Creek Timber Company is scheduled
to do so in August. Managing
motorized access reduces the
potential for mortality,
displacement from important
habitats, habituation to humans,
and provides relatively secure
habitat to reduce the energetic
requirements (IGBC 1998)

.

Direct Effects to Grizzly Bears

• Direct Effects Common toMl.lltematives

Under No-Action Alternative A or
Action Alternatives B, C, D, E,

and F, if conducted in the
denning period, no increased
disturbance to grizzly bears is

expected.
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IHrrct IKJ'ecln Comiuon . Iction

. llterudtirfH It, (
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Temporary disturbance to grizzly
bears is expected if any timber
is harvested or hauled during
the nondenning season.
Activities in occupied grizzly
bear habitat reduce bear
security, possibly resulting in
increased stress and/or energy
expenditure to endure the
disturbance or move from the
area. The adjacent subunits are
closed to harvesting activities
during this time period.
Therefore, if disturbance
displaces bears from the
subunit, areas of relatively
undisturbed habitats are
available nearby. Conflicts
between resident bears and
displaced bears in the adjacent
subunits are not expected. Mace
and Waller (1997) found that
female bears tolerated other
male and female bears using
their home range, although some
local aggressive behaviors did
occur between an adult male and
young male and female.
Therefore, the effects of No-
Action Alternative A would not
present any increased risk to
grizzly bears, while the effects
of Action Alternatives B, C, D,

E, and F (in the nondenning
period) would present a very
minimal risk to grizzly bears.
The higher the percentage of the
subunit exceeding 1 mile per
square mile of open-road
density, the more relative the
risk would occur. Therefore,
the alternatives with more
disturbance would occur under D,

E, C, F, and B, respectively.

The season of disturbance is

important in addressing the
impacts to grizzly bears.
Winter harvesting would probably
result in no direct effects to
bears unless these activities
occurred around a den site,
which could possibly cause a

bear to abandon its den. This
is highly unlikely under any
alternative since unit locations
are lower in elevation than
where grizzly bears typically
den. Secondarily, activities
that target time periods when
the probability of animals using
the area is low or when animals
are most resilient to
disturbance would result in
reduced direct disturbance to
grizzly bears in the nondenning
period. Therefore, because
harvesting during the nondenning
season would likely start in the
summer period, the action
alternatives are not expected to
result in any measurable effects
to grizzly bears. During this
period, the bear has recovered
from the denning season and
habitat is abundant; therefore,
these animals are able to travel
and find new food sources with
minimal effects on their
survival. Although the effects
are expected to be negligible,
the alternatives differ in the
amount of direct effects they
would produce. The relative
amount of disturbance/
displacement effects related to
the alternatives is, lowest to
highest, No-Action Alternative A
and Action Alternatives B, F, C,

E, and D. These disturbances
would only be present during
harvesting operations.

Indirect Effects to Grizzly Bears

• Indirect It^ect* qfJ\'o^'lction . Illernnlirrti

Jt

Hiding cover would not be
reduced. Canopy cover would not
be removed; thereby, foraging
opportunities for grizzly bears
would not be increased.

• Inriirvct I'lffcctM Common to . Iction

.lllrrnaliicM It. ( . I>. h\ and

F

Timber harvesting would reduce
hiding cover in every unit. To

I
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assess the highest reduction in

hiding cover, hiding cover is

assumed to be removed in all
harvest units, although
commercial -thin units would
retain much more hiding cover
than seedtree harvest units.
Under Action Alternative B, C,

D, E, and F, hiding cover in the
project area would be reduced by
313, 628, 6S7, 570, and 514

acres, respectively (TABLE F-2 -

GRIZZLY BEAR HABITAT
CHARACTERISTICS ALTERED BY
ALTERNATIVE) . Hiding cover is

especially important along roads
and in areas that receive human
disturbance. A 100-foot buffer
along open roads would be
retained in all harvest units,
except where cable logging
occurs, under Action
Alternatives B, E, and F; at no
point within the seedtree
harvest units would it be over
600 feet to cover. Hiding cover
in these harvested units is

expected to regenerate in

approximately 25 years. Since
hiding cover is not limiting in

the area, these losses are
expected to result in negligible
effects to grizzly bears.

Following treatment, reducing
canopy cover and burning might
stimulate berry-producing plants

and other forage (Marten 1979,
Zager 1980) . However,
mechanical scarification or a

hot fire may reduce the response
of berry-producing plants (Zager
1980) . In large patches of
berry-producing plants, attempts
would be made to avoid these
patches or minimize damage to
the vegetative organs when
mechanically scarifying the
area. The increased forage
would be approximately
proportional to canopy removal.
Therefore, forage increases are
expected to be higher in Action
Alternatives B, E, F, D, and C,

respectively. The increased
forage resulting from Action
Alternative B would probably be
offset by the proximity to open
roads. The effects of all the
action alternatives would be
minor.

Cumulative Effects to Grizzly
Bears

• Cumulative Ejects ofJVo-^lcHon

Jilternative ^1

Under No-Action Alternative A,

motorized access to the area
would remain unchanged. Forest
succession would continue and
may reduce food sources for
grizzly bears, but increase the

TABLE F-2 - GRIZZLY BEAR HABITAT CHARACTERISTICS ALTERED BY ALTERNATIVE

ALTERNATIVE



amount of hiding cover. Since
hiding cover does not appear
limiting in the subunit,
maintaining this cover at the
expense of food resources might
reduce the quality of foraging
habitat for grizzly bears in the
subunit through time.
Approximately 78.2 percent of
the subunit would be maintained
in hiding cover.

Cumiilalire I'^ecln f(f, tclion ^llternatii'eM

Under Action Alternatives B, C,

D, E, and F, approximately 77.3,
76.5, 76.4, 76.6, and 76.8
percent of the subunit would be
maintained in hiding cover,
respectively (TABLE F-2 -

GRIZZLY BEAR HABITAT
CHARACTERISTICS ALTERED BY
ALTERNATIVE) . Since all the
estimates are well above 40

percent, no measurable effects
to grizzly bear are expected.

Impacts to grizzly bears are
realized when open-road density
exceeds 1 mile per square mile
(Mace 1997) . Under Action
Alternatives B, C, D, E, and F,

the open- road density would
increase while the project is

active and would return to the
existing condition after
completion. Under Action
Alternatives B, C, D, E, and F,

the open-road density {the
percent of area in the subunit
that exceeds l mile per square
mile) increases from 31 percent
to 42, 46, 47, 45, and 46

percent, respectively (TABLE F-
2 - GRIZZLY BEAR HABITAT
CHARACTERISTICS ALTERED BY
ALTERNATIVE) . During the
project, the direct effects
discussed above might also occur
in the cumulative-effects area.
Harvesting activities on Plum
Creek Timber Company lands in
the subunit increases these
effects. As discussed above,
other areas are available for

bears; therefore, the effects of
all of the action alternatives
discussed above are expected at
the subunit scale.

> Northern llocky .\I<i(iiitaiii WiAf

Existing Conditions

The Northern
Rocky Mountain
Wolf is listed
as "endangered"
under the
Endangered
Species Act.
The Northern
Rocky Mountain Wolf Recovery Plan
defines 3 recovery zones (USFWS
1937)

.

The wolf is a wide-ranging, mobile
species. Adequate habitat for
wolves consists of adequate
vulnerable prey and minimal human
disturbance, especially at den
and/or rendezvous sites. The
primary prey species in northwest
Montana are white-tailed deer,
elk, moose, and mule deer. The
distribution of wolves is strongly
associated with the white-tailed
deer winter range. Wolves in
northwest Montana typically den in
late April. Wolves choose
elevated areas in gentle terrain
near a water source (valley
bottoms) , close to meadows or
other openings, and near big game
wintering areas for dens and
rendezvous sites. Wolves are most
vulnerable to human disturbance at
den and rendezvous sites.

The project area contains a small
portion of white-tailed deer
winter range, which may provide
winter prey for wolves . The
topography, access to water, and
proximity to the big game winter
range adhere to the description of
denning and/or rendezvous-site
habitat. Secure habitat away from
roads is another important
component of wolf habitat. The
open roads in the area correspond
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with potential denning habitat;
therefore, the potential for wolf
denning in these areas is low.

Otherwise, the roads into the

project area are gated and
restricted to administrative use,

but these roads typically occur
away from the winter range.
Wolves might use the project area
as part of their home range or be

transient to the area; however, no
denning habitat is expected in the
project area.

For the cumulative analysis, the
overlap area between 1 mile around
the project (including the project
area) and the white-tailed deer
winter range was used. The 1-mile
buffer approximates the home range
of an elk during winter and
encompasses, approximately, the

daily average movement in the

early season (approximately 1

mile) of an adult wolf from the

den or rendezvous site around each

section (Joslin 1966) . Therefore,
the cumulative-effects area would
include the majority of habitat a

female wolf denning on winter
range would use

.

The cumulative-effects area
consists of 3,962 acres; most of

this area occurs outside the

project area. Approximately 1,857
acres (47 percent) of the acres
are managed by DNRC. The
remainder of the acreage is owned
by Plum Creek Timber Company and a

small percentage of private
individuals. The cumulative
effects area contains several open
roads and Highway 8 3 lies 1 mile
to the east. That wolves would
den or rendezvous in this area is

quite unlikely due to the amount
of traffic. Past harvest units on

State trust and surrounding lands
provide feeding opportunities for

big game species. These units are
generally gentle in topography and
near water, thereby providing
additional potential denning
habitat. For more discussion on

big game effects, refer to the BIG

GAME section in this appendix.
Direct Effects to Northern Rocky
Mountain Wolves

• IHrect Elffects ofJVo^^cHon ,1Uemative . 1

andJlction Jtltemative*DandP

Disturbance to wolves through
harvesting activities or use of
roads would not increase.

• Direct Effects ofmiction ^lUernatives B, C,

andE

Harvesting in Stand 12-06 might
provide additional disturbance
in the area, thereby displacing
wolves, though wolves would be
unlikely to use this area due to
the proximity to Lower Whitetail
Road. However, if a wolf den or
rendezvous site is found within
1 mile of the harvest unit,
consultation would be initiated
with USFWS. Under any
alternative, direct effects to
wolves are not expected.

Indirect Effects to Northern Rocky
Mountain Wolves

• Indirect EKfecttt Common to JMo-, iction

tlltemative %!andmiction MternativeaD
andP

Forest canopy closure would
continue to decrease big game
forage in the area, thereby
decreasing big game and wolf use
of the area.

• Indirect Ejects Common to ,1ction

.llternativeg li, C, andE

Big game winter-range habitat
would be altered by 35 acres in
Stand 12-06. This unit is

located along a main open road
and probably would be avoided by
wolves for foraging and denning.
Therefore, the effects of these
action alternatives would be
negligible

.
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> Boreal Owl

Existing Conditions

Boreal owls in
Montana inhabit
mature to old-
growth forests at
elevations between
5,000 and 8,000
feet. Nesting in

the Rocky Mountains
has been documented
in subalpine
forests dominated
by subalpine fir
and Engelmann spruce. Such forests
are structurally complex and
contain high densities of large
trees, shrubby and open
understories, and a multilayered
canopy. Boreal owls are secondary
cavity-nesters, using holes
excavated by pileated woodpeckers
and flickers. Habitat quality
depends strongly on the
availability of large snags and
trees containing cavities suitable
for nesting. Boreal owls
apparently are not sensitive to

human disturbance or mechanical
disturbance. The effects of forest
fragmentation on boreal owls have
not been studied, but might not be

of high importance due to the low
energetic costs of travel by these
owls (Hayward 1994)

.

The DNRC SLI database was used to

categorize stands in the project
area that had tree species and
structural components known to be
important to boreal owls. Stands
were categorized as boreal owl
habitat if the following criteria
was met

:

- above 5,000 feet in elevation,

- the average tree age in the

stand is greater than 149 years,

- the canopy cover is greater than
40 percent,

- the stand is mature and
exhibiting at least some signs
of decadence, and

- the stand is composed of at
least 50 percent subalpine fir
and/or Engelmann spruce.

Using these criteria, a total of
736 acres of DNRC lands in the
project area were identified as
potentially providing boreal owl
habitat

.

The project area located above
5,000 feet in elevation was used
for the cumulative-effects
analysis. This 7,534-acre area
provides a large enough area to
support the home range for a

boreal owl (Hayward 1994) . Of the
cumulative-effects analysis area,
USFS manages 3,471 acres. Plum
Creek Timber Company manages 2,226
acres, and DNRC manages 1,837
acres. Of the acres managed by
DNRC, 736 acres provide boreal owl
habitat. The amount of habitat on
other ownerships is unknown.

Direct Effects to Boreal Owls

Direct E^ffects Common to .lit Alternative*

Boreal owls appear to tolerate
human disturbances and noise
(Hayward 1994) ; therefore, no
direct effects to boreal owls are
expected under any of the 6

alternatives

.

Indirect Effects to Boreal Owls

• Indirect ^Iffect-g ofJKo-»flction .llternative

JlandAction .llternatives li, C, D, andP

Modification in habitat might
affect boreal owls. Under
Alternatives A, B, C, D, and F,

no owl habitat would be altered,
therefore canopy closure and
trees would continue to grow,
resulting in additional acres of

habitat through time.

• Indirect Effects ofAction wlltemativeE

Modification in habitat might
affect boreal owls. Under
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Action Alternative E, harvesting
in Stand 22-17 would result in
modifying 60 acres (8.2 percent
of potential habitat) and
removing 3 acres (0.4 percent)
of habitat in Stand 22-15 by
constructing road right-of-way.
Field review of both stands
reveals limited habitat quality
due to small tree diameters;
however, the proposed harvesting
would leave the stand in useable
condition by retaining 40 to 60
percent of the canopy cover.
Additionally, the scattered
dominant trees would be retained
to provide nesting structure in
the short-term, while
accelerating growth of the other
remaining trees would provide
nesting structure in the future.
The boreal owl habitat is not
expected to change appreciably;
therefore, the effects to boreal
owls are negligible. In the
longer term, the quality of
boreal owl habitat might
increase

.

Cumulative Effects to Boreal Owls

Since the project area is large
enough to provide a home range for
a boreal owl, the effects
discussed above would be the same
for cumulative effects. In
addition, continued salvage on
DNRC and heavy removal harvests,
especially in old growth, on
adjacent Plum Creek Timber Company
lands would reduce the amount of
habitat available. Habitat
conditions on USPS lands are
expected to improve over time.

internal guidance aims at
protecting valuable resting
habitat near riparian areas and
maintaining travel corridors.

Fishers are generalist predators
and use a variety of habitat
types, but are disproportionately
found in stands with dense canopy
(Powell 1982, Johnson 1984)

.

Fishers appear to be highly
selective of resting and denning
sites. In the Rocky Mountains,
fishers appear to prefer late-
successional coniferous forests
for resting sites and use riparian
areas disproportionately to their
availability. Fishers tend to use
areas within 155 feet of water.
Such areas contain large live
trees, snags, and logs, which are
used for resting and denning sites
and dense canopy cover, which is
important for snow intercept
(Jones 1991) . Additionally,
Heinemeyer (1993) found
reintroduced fishers in northwest
Montana selected elevations
between 1,970 feet and 3,280 feet
and avoided elevations between
3,960 feet and 5,280 feet. The
elevation in the project area
ranges from approximately 3,200
feet on Woodward Creek to 7,000
feet at the divide. Most of the
proposed units contain dense
canopy cover and fall within the
elevational range found by
Heinemeyer (1993) . Timber
harvesting and associated road
construction might affect fishers
by altering habitat and/or by
increasing susceptibility to
trapping.

Fisher

Existing Condition

Fishers are listed
by DNRC as a

sensitive species
due to their use
of old-growth
habitats (DNRC
1996) . DNRC's

On DNRC lands in the project area,
SLI data was analyzed by cover
type and age class to assess
potential fisher habitat
(Heinemeyer and Jones 1994) . DNRC
lands in the project area provide
an estimated 1,216 acres (19.2
percent) of preferred fisher
habitat and an estimated 2,307
(36.4 percent) acres of suitable
fisher habitat. Additionally,
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travel corridors connect the

parcels of DNRC lands. Recent
regeneration harvests on Plum
Creek Timber Company lands might
create a barrier to fisher
movement; however, adjacent lands
appear to provide adequate travel
corridors to bypass unsuitable
units

.

Trapping is a significant source
of fisher mortality. Trapping
pressure was responsible for the
extirpation of fisher over most of

their range by the 1930s.

Although they again inhabit this
area, populations remain
vulnerable to trapping because
fisher are easily caught in traps
set for marten, bobcats, and
coyotes. Vulnerability to
trapping is highly influenced by
the miles of both open and closed
(snowmobiles can travel closed
roads) roads (TABLE F-4 - MILES OF
ROADS BY MANAGEMENT STATUS
OCCURRING IN THE PROJECT AREA)

.

DNRC and USPS lands . Recent
regeneration harvests on Plum
Creek Timber Company lands might
create a barrier to fisher
movement; however, adjacent lands
appear to provide adequate travel
corridors to bypass unsuitable
units. Continued salvage harvests
on DNRC and Plum Creek Timber
Company lands would continue to
decrease the quality of fisher
habitat, while regeneration
harvests on Plum Creek Timber
Company lands would remove habitat
and decrease the quality of
habitat in adjacent stands for
some time.

Direct Effects to Fishers

• DirectB^ect* ofJ\o-,/lcHonMtemnHve,1

Human disturbance would not
increase

.

• Direct B^ffects Common to Jlction

Alternatives B, C, D, E, andF

TABLE F-4 - MILES OF ROADS BY
MANAGEMENT STATUS OCCURRING IN THE
PROJECT AREA

MANAGEMENT
STATUS



Iniliifvt iltJ'vclM of, Iclion . Iltrrnafire It

Using a seedtree harvest, 232

acres of preferred habitat, 6

acres of suitable habitat, and
76 acres of travel habitat
would be modified {TkBhE F-5 -

SUMMARY OF FISHER HABITAT
VARIABLES MODIFIED BY
ALTERNATIVE) . The harvest
would remove fisher habitat for

a long period of time and
reduce the habitat quality in

the adjacent stands because
fishers avoid openings (Roy-

Jones 1991) and are rarely-

detected near abrupt-edge
habitat adjacent to clearcuts
CHeinemeyer, unpublished) . The
retention of seedtrees and a

minimal amount of snags would
provide resting/denning
structures for the future
stand. Additionally, the
regenerating units might
provide foraging habitat
(snowshoe hare habitat) in the
future. A 165-foot no-harvest
buffer along perennial streams
and an 83-foot no-harvest
buffer along intermittent
streams would be retained to

protect potential high-quality
resting habitat and travel
corridors, since fishers prefer
habitats in the proximity of

water and travel along
streamcourses (Jones 1991,
Heinemeyer 1993) . If the
stream braids, the main stem of

the creek would receive the
full buffer, but the stream

braids would only receive SMZ
no-harvest buffers. Under this
alternative, 0.5 miles of new
road would be constructed to
provide access to Sections 14,

22, 23, and 24. This road
would not change access to the
area; therefore, fisher
vulnerability to trapping
remains unchanged. Action
Alternative B would reduce
fisher habitat in the unit and
reduce habitat quality adjacent
to the units; however, habitat
and travel corridors along
perennial streams would allow
movement through the project
area. This alternative might
result in shifting some fisher
habitat, while not increasing
the risk of mortality or
creating barriers to travel
through the area.

Indirect l^ecln qfmiction .Utematire V

Commercial -thin harvests would
modify 18 acres of preferred
habitat, 406 acres of suitable
habitat, and 204 acres of

travel habitat (TABLE F-S -

SUMMARY OF FISHER HABITAT
VARIABLES MODIFIED BY
ALTERNATIVE) . The harvests
would reduce canopy cover and
snow intercept, which would
reduce the habitat quality.
Since the harvests would not
produce openings, which fishers
avoid (Roy 1991, Jones 1991),
fishers would be expected to
continue to use the harvest

TABLE F-5 - SUMMARY OF FISHBR HABITAT VARIABLES MODIFIED BY ALTBRNATIVB

ALTERNATIVE





units, at least for travel.
Additionally, since the harvest
units would not create an
abrupt edge, which lowers
adjacent habitat quality
(Heinemeyer, unpublished) ,

adjacent habitat quality would
not be reduced. The harvests
would retain the dominant trees
and snags that have been dead
for more than 1 year, thereby
retaining resting/denning
structures in the stand. A
165-foot no-harvest buffer
along perennial streams and an
83-foot no-harvest buffer along
intermittent streams would be
retained to protect potential
high-quality resting habitat
and travel corridors (Jones
1991, Heinemeyer 1993). If the
stream braids, the main stem of
the creek would receive the
full buffer, but the stream
braids would only receive SMZ
no-harvest buffers. These
buffers would be more
beneficial adjacent to these
commercial-thin units than the
abrupt edges of regeneration
harvests (Heinemeyer,
unpublished) . Action
Alternative C would reduce the
quality of fisher habitat in
the harvest units in the short-
term, but would retain
structure for near-future
habitat. The harvests would
not create barriers to fisher
movements, and travel corridors
along perennial streams would
retain movement through the
project area. Therefore, some
reductions in short-term
habitat quality and quantity
are expected by this
alternative, resulting in some
shifts in habitat use.

Under Action Alternative C,

2.76 miles of new road (0.3
miles in preferred, 1.7 miles
in suitable, and 0.6 miles in
travel habitat) would be
constructed (TABLE F-5 -

SUMMARY OF FISHER HABITAT

VARIABLES MODIFIED BY
ALTERNATIVE) , which would
increase the vulnerability of
fishers to trapping. These
proposed roads occur away from
streams and extend from
existing roads, thereby
reducing the effects of these
roads. The effects of the new
roads to fisher mortality are
expected to be minimal

.

Indirect t^ecis of^Jctioii .JlternatireD

The effects of this alternative
are similar to Action
Alternative C, except Action
Alternative D would harvest
more preferred habitat and
would construct more new roads.
Commercial-thin harvests would
modify 45 acres of preferred
habitat, 411 acres of suitable
habitat, and 211 acres of
travel habitat (TABLE F-5 -

SUMMARY OF FISHER HABITAT
VARIABLES MODIFIED BY
ALTERNATIVE) . Under this
alternative, 5.4 miles of new
road (0.7 miles in preferred
habitat, 2.1 miles in suitable
habitat, and 2.5 miles in
travel habitat) would be
constructed, which would
increase the vulnerability of
fishers to trapping. Proposed
Road SW2738 (see FIGURE F-1
PROJECT AREA MAP FOR ACTION
ALTERNATIVE D) also accesses
preferred fisher habitat and
several stream corridors. The
construction of this road
increases the vulnerability of
fishers to trapping. This
alternative would harvest more
preferred habitat than Action
Alternative C, which would
result in more effects to
fishers; the additional road
would increase the rislc of
mortality to fishers.
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FIGURE F-1 - PROJECT AREA MAP FOR ACTIOt! ALTERNATIVE D
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hidireri l-^'erln oJ\ iciioii ,IUemidireE

The effects of this alternative
are similar to Action
Alternative C, except this
alternative would harvest more
preferred habitat, use some
seedtree harvests, and
construct more new roads. Most
of the harvesting would be done
with a commercial-thin
treatment and would modify 81
acres of preferred habitat, 233
acres of suitable habitat, and
256 acres of travel habitat
(TABLE F-5 - SUMMARY OF FISHER
HABITAT VARIABLES MODIFIED BY
ALTERNATIVE) . Seedtree
harvests would remove 41 acres
of preferred habitat and 93
acres of travel habitat. Under
Action Alternative E, 4.8 miles
of new road (1.2 miles in
preferred, 1.2 miles in
suitable, and 2.3 miles in
travel habitat) would be
constructed, which would
increase the vulnerability of
fishers to trapping. The
proposed extension of Road
NE1038A (see FIGURE F-2 PROJECT
AREA MAP FOR ACTION ALTERNATIVE
E) also accesses preferred
fisher habitat and several
stream corridors. The
construction of this road
increases the vulnerability of
fishers to trapping. The
harvested units would be
expected to shift fisher
habitats; no travel barriers
would be produced. Due to the
amount and placement of the new
roads, an increased risk of
mortality, similar to Action
Alternative D, would be
expected.
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FIGURE F-2 - PROJECT AREA MAP FOR ACTION ALTERNATIVE E
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• litftirt'H i\ffecU of. Irlion . Ilteriialii^ /•'

The effects of this action
alternative are similar to
Action Alternative C, except
less harvesting and road
construction in fisher habitat
would occur. This alternative
would modify 51 acres of
preferred habitat, 376 acres of
suitable habitat, and 87 acres
of travel habitat.
Approximately, 0.2 miles of

road construction would occur
in preferred habitat, 1.2 miles
in suitable habitat, and 0.9
miles in unsuitable habitat (or

off DNRC lands) . The effects
of these actions are expected
to be similar, but less than
Action Alternative C.

Cumulative Effects to Fishers

Ciinnilntire I-^ecU Common to »1U
. Ilternatit-rtt

Salvage operations on DNRC lands
decreased habitat quality on lands
where this salvaging occurred.
Salvage and regeneration harvests,
especially in old growth, reduced
the amount of habitat available on
adjacent Plum Creek Timber Company
lands. Habitat conditions on USFS
lands are expected to improve over
time. Under all alternatives,
movement corridors from the
project area into the cumulative
effects area would be retained.
The effects of the new roads,
discussed above, would also apply
to the cumulative effects area.

I'ilcatrd Wo<Kl|)eckerj*

Existing Conditions

Pileated woodpeckers
play an important
ecological role by
excavating cavities
that are used in

subsequent years by
many other species of

birds and mammals. Due to this
important ecological niche, DNRC
named the pileated woodpecker to
their sensitive species list.

Pileated woodpeckers excavate the
largest cavities of any woodpecker;
preferred nest trees are western
larch, ponderosa pine, Cottonwood,
and aspen, usually 20 inches dbh
and larger. Pileated woodpeckers
primarily eat carpenter ants, which
inhabit large downed logs, stumps,
and snags. Nesting habitat for
pileated woodpeckers was described
by Aney and McClelland (1985) as
"stands of 50 to 100 contiguous
acres, generally below 5,000 feet
in elevation, with basal areas of
100 to 125 square feet per acre,
and a relatively closed canopy."
The feeding and nesting habitat
requirements, including large snags
or decayed trees for nesting and
large downed wood for feeding,
closely tie these woodpeckers to
mature forests with old-growth
characteristics. The density of
pileated woodpeckers is positively
correlated with the amount of dead
and/or dying wood in a stand.

Potential pileated woodpecker
nesting habitat was identified by
searching the SLI database for old
stands with more than 100 square
feet per acre, more than 40 percent
canopy cover, and are below 5,000
feet in elevation. Based on these
parameters, approximately 1,552
acres of potential habitat for
pileated woodpeckers are scattered
throughout the project area on DNRC
lands. Stands that are younger
might provide feeding or nesting
habitat of lower quality.

Since the project area is large,
the analysis conducted for the
project area encompassed enough
area to support several pairs of
pileated woodpeckers. Therefore,
the cumulative-effects analysis
area is the project area.
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Direct Effects to Pileated
Woodpeckers

• Dirt-ct l^g'rcU (\f. >>>-. Iclion . Iltcrualire . I

No disturbance of pileated
woodpeckers would occur.

• Dirrct l\ffevli< ( 'onnnoii to . Iclion

. llU'riiatirt-M It, C, Ih II and /•'

Pileated woodpeckers might be

displaced or, if harvesting
occurs during the nesting
season. May through June (Bull

personal communication) , some
mortality might occur if nest
trees are cut. The effects of

harvest disturbances are

unknown; however, Bull et al.

(1995) observed a marked
woodpecker roosting near a

harvest unit consistently
throughout harvesting
activities. Some displacement
might occur; however, the

effects are not expected to be

measurable

.

Indirect Effects to Pileated
Woodpeckers

• liif/iffct l\ffech of. \»-. Iclion . Illernalire

.1

The existing trees would
continue to grow in diameter
and die, thus providing
pileated woodpecker habitat.
However, as these trees die,

barring any disturbance,
replacement trees (shade-
intolerant) would not be
present. Therefore, under this
alternative, pileated
woodpecker habitat would
increase through time, then
decline

.

• Indirect I'lffeclA qf. Iction . Illernalire II

This alternative would remove
288 acres (19 percent) of
pileated woodpecker nesting
habitat {TABLE F-6 - SUMMARY OF

PILEATED WOODPECKER HABITAT
MODIFIED BY ALTERNATIVE) . The
seedtree-type harvests, along
with harvesting snags, would
likely remove nesting-habitat
quality for a long period of

time in all of the proposed
units. However, feeding in all
proposed units might occur if

large-diameter trees and snags
are retained. This removal
would likely result in a

decrease in pileated
woodpeckers reproduction in the
area until these units
regenerate to provide adequate
canopy and midstory cover.

TABLE F-6 - SUMMARY OF PILEATED
WOODPECKER HABITAT MODIFIED BY
ALTERNATIVE

ALTERNATIVE



average canopy cover of 41

percent for nesting and 51

percent for roosting
(McClelland and McCelland
1999) , and dominant trees and
snags would be retained, the

effects of these treatments on
pileated woodpeckers would be
minimal in stands meeting this

criteria. Similarly, Bull et

al. (1995) found that, if

habitat qualities are retained,
pileated woodpeckers still use
the stands following
harvesting. The additional
roads would allow for salvage
harvesting in the future, which
would reduce the habitat
structure for pileated
woodpeckers. The potential
effects of roads would be
proportional to the amount of
new roads. Therefore, no
substantial effects to pileated
woodpeckers are expected from
this alternative.

The commercial -thin treatments
outside of pileated woodpecker
habitat would likely result in

an increased growth rate in

desirable tree species (western
larch, Douglas-fir, and western
red cedar) ; thereby, potential
pileated woodpecker habitat
would develop at a faster rate
than without treatment. In the
long term, pileated woodpeckers
might benefit from this
alternative by increased
habitat.

• Indirect Elffects ofttctionJUtematiKeD

No harvesting would occur in

pileated woodpecker habitat.
The commercial -thin treatments
outside of pileated woodpecker
habitat would likely result in

an increased growth rate in

desirable tree species (western
larch, Douglas-fir, and western
red cedar) , thereby, potential
pileated woodpecker habitat
would develop at a faster rate

than without treatment. The
additional roads would allow
for salvage harvesting in the
future, which would reduce
habitat structure for pileated
woodpeckers. The potential
effects of roads would be
proportional to the amount of
new roads. In the long term,
pileated woodpeckers might
benefit from this alternative
by increased habitat.

• Indirect Elffect* ofJIction JlltemativeE

The effects to pileated
woodpeckers would be similar to
Action Alternative C, except
243 acres (15 percent) of
pileated woodpecker nesting
habitat would be modified, 55

acres would be removed from
potential nesting habitat, and
more road would be constructed.
Therefore, the effects of this
alternative are similar to
Action Alternative C, but more
habitat would be modified.
Nesting habitat in the area
would be reduced to a similar
degree and would produce more
potential for salvaging in the
future, which would result in
decreased pileated woodpecker
habitat

.

• Indirect Effects ofJiction MtemativeP

The effects of this alternative
are similar to Action
alternative D, except the
amount and potential for
salvaging and firewood cutting
due to the road construction
would be reduced.

Ciomulative Effects to Pileated
Woodpeckers

• Cumulative Ejects ofJ\o-, Iction

tllternative , I

Pileated woodpecker habitat in

and around the project area
would increase through time,

then decline.
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• Cmuiilalire i^ffecU Common lo . tclion

. ItfertiaHreJi It, C, /J, fJ, antiF

Potential nesting cover would
be reduced. This loss would be
additive to past and current
harvests on Plum Creek Timber
Company lands and salvage
operations on DNRC lands.
Action Alternative B would
reduce pileated woodpecker
habitat in the analysis area
more than Action Alternatives
C, E, F, and D, respectively.

BIG GAME

Existing Conditions

The project area contains only
white-tailed deer winter range; no
winter ranges for other big game
species occur within the project
area. The project area contains
approximately 385 acres of white-
tailed deer winter range, which
extends east from the project area
into a 36,384-acre winter range.
Since winter range is a bottleneck
for a big game population, this
analysis discusses only white-tailed
deer winter range.

\\liit«>tailed Dec

p

Direct Effects to White-Tailed Deer

• Ihreel I^QecU of, \ >>-. Iction . Illematire . /

No direct
effects on
white-tailed
deer would
occur.

/tirrrf /\ffrctJt of
. Iclioii , lltcrnatiiH-M It, (\ I), A', and /•'

If harvesting occurs outside of
the winter period, no direct
effects to wintering deer would
occur. Increased traffic on the
Lower Whitetail and Fatty Creek

roads might increase disturbance
slightly. Harvesting in Stand
12-06 during the winter might
congregate deer in the harvest
unit. However, no measurable
effects are expected under any
alternative

.

Indirect Effects to White-Tailed
Deer

• Inflirrcl §lffeclii qf. \o-, Iction . tllernalire . 1
and .Iclion . llternnlireM I) and /•'

No winter range would be modified
under No-Action Alternative A.

The commercial-thin harvesting
proposed by Action Alternatives D
and F would reduce thermal cover,
but is not expected to affect the
use of winter range by white-
tailed deer.

• Indirectf^ect qf^lcNon ,1ltematites It, C,

andE

These alternatives would harvest
35 acres (Stand 12-06) of winter
range. Under Action Alternative
B, the unit would be harvested
with a seedtree silviculture
treatment, which would remove
thermal cover. However, due to
the small size of Stand 12-06,
harvesting in this stand is not
expected to result in any
measurable change in big game use
or population in the area. The
commercial-thin harvesting
proposed by Action Alternative C
on white-tailed deer winter range
would reduce thermal cover, but is
not expected to affect white-
tailed deer use of the area.

CTimulative Effects to White-Tailed
Deer

Since the project only affects 35
acres in a 36,384-acre winter range
and cover that is around the harvest
unit is available, the cumulative
effects of any alternative would be
negligible

.
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SOILS ANALYSIS
APPENDIX G

INTRODUCTION EXISTING CONDITIONS

The Woodward Creek watershed is a

valley formed by alpine glaciation.
The dominant soil types found in the

project area are deep glacial tills
derived from argillite, siltite, and
limestone from the Belt Supergroup.
Upper slopes and ridges are
weathered bedrock scoured by
glaciers

.

ANALYSIS METHODS

Soil productivity will be analyzed
by evaluating the current levels of

soil disturbance in the proposed
project area. Analysis criteria
will also include soil-stability
risk factors.

ANALYSIS AREA

The analysis area for evaluating
soil productivity will include DNRC-
owned land in the Woodward Creek
watershed. The Woodward Creek
watershed encompasses the entire
project area.

TABLE OF CONTENTS

Introduction 1

Analysis Methods 1

Analysis Area 1

Existing Condition 1

Direct Effects 3

Indirect Effects 4

Cximulative Effects 6

DNRC has conducted timber harvesting
in the Woodward Creek watershed
since the 1960s. Since that time,

1,046 acres have been harvested on
State land using a combination of

ground-based and cable-yarding
harvest methods. Ground-based
yarding affects soil productivity
through displacement and compaction
of productive surface layers of

soil. The proper spacing of skid
trails and season-of -use
restrictions are the most effective
methods to minimize the loss of

productivity. Past harvest units in

the project area have adequate
spacing of skid trails and are
regenerating well.

Soil types in the project area vary
from nearly level wetland types
along Woodward Creek to steep valley
sideslopes on ridges. The FNF Soil

Survey {Martinson and Basko, 1983)

identified one area of high-risk
soil in the project area. This area

is landtype 74, located in Section
16 along Main Woodward Creek on DNRC
land, identified as very steep and
susceptible to slope failure (see

FIGURE 1 SOUTH WOOD PROJECT AREA
SOIL MAP) . No slope failures were
identified during reconnaissance in

this area. A list of soil types
found in the Woodward Creek
watershed and their associated
management implications is found in

TABLE G-1 SUMMARY OF DIRECT EFFECTS
OF ALTERNATIVES ON SOILS.
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DIRECT EFFECTS • Direct flffect,* ofAction Alternative C

• DirectEffects ofJVo-Jlction JtlternatireJl

Soil productivity would not be
affected. No ground-based
activity would take place under
this alternative, which would
leave the soil in the project area
unchanged.

• DirectEjects ofAction AttematireB

Approximately 53 acres of ground
would be directly impacted.
Direct impacts would include
compaction and displacement
resulting from the use of ground-
based equipment to skid logs on
approximately 303 acres. Ground-
based site preparation and road
construction would also generate
direct impacts to the soil
resource. TABLE G-1 - SUMMARY OF
DIRECT EFFECTS OF ALTERNATIVES ON
SOILS summarizes the expected
impacts to the soil resource as a

result of Action Alternative B.

The impacts would leave
approximately 17 percent of the
proposed harvest units in an
impacted condition. This level of
disturbance exceeds the threshold
recommended by BMPs . In order to
remain within recommended levels
of disturbance, additional
mitigation may be necessary.

Approximately 6 acres of ground
would be directly impacted.
Direct impacts would include
compaction and displacement
resulting from the use of ground-
based equipment to skid logs on
approximately 302 acres. No
ground-based site preparation
would be completed with this
alternative (the commercial-thin
prescription would not require
site preparation) . New road
construction would also lead to
direct impacts to the soil
resource. TABLE G-1 - SUMMARY OF
DIRECT EFFECTS OF ALTERNATIVES ON
SOILS summarizes the expected
impacts to the soil resource as a

result of Action Alternative C.

All impacts generated would be
well within the 15-percent
disturbance threshold recommended
by BMPs.

DirectEffects qfAction AUemativeD

Approximately 5 acres of ground
would be directly impacted.
Direct impacts would include
compaction and displacement
resulting from the use of ground-
based equipment to skid logs on
approximately 235 acres. No
ground-based site preparation
would be completed with this
alternative (the commercial-thin
prescription would not require
site preparation) . New road

TABLE G-1—SUMMARY OF DIRECT EFFECTS OF ALTERNATIVES ON SOILS

ALTERNATIVE



construction would also lead to
direct impacts to the soil
resource. TABLE G-1 - SUMMARY OF
DIRECT EFFECTS OF ALTERNATIVES ON
SOILS summarizes the expected
impacts to the soil resource as a

result of Action Alternative D.

All impacts generated would be well
within the 15-percent disturbance
threshold recommended by BMPs

.

Dirt-rf l\lJ'fcU of, Ivtion . Illcrnalirc A'

Approximately 23 acres of ground
would be directly impacted. Direct
impacts would include compaction
and displacement resulting from the
use of ground-based equipment to
skid logs on approximately 350
acres. Ground-based site
preparation and road construction
would also generate direct impacts
to the soil resource. TABLE G-1 -

SUMMARY OF DIRECT EFFECTS OF
ALTERNATIVES ON SOILS summarizes
the expected impacts to the soil
resource as a result of Action
Alternative E. All impacts
generated would be well within the
15-percent disturbance threshold
recommended by BMPs

.

Jh'rrcf ffffi-rfji of. Irtion . lllrrndlire /'

Action Alternative F would have
direct impacts on approximately 5

acres of ground. Direct impacts
would include compaction and
displacement resulting from use of
ground-based equipment to skid logs
on approximately 229 acres. Site
preparation and road construction
with ground-based equipment would
also generate direct impacts to the
soil resource. TABLE G-1 - SUMMARY
OF DIRECT EFFECTS OF ALTERNATIVES
ON SOILS summarizes the expected
impacts to the soil resource as a

result of Action Alternative F.

All impacts generated would be well
within the 15-percent disturbance
threshold recommended by BMPs.

INDIRECT EFFECTS

• Inditfvt llffvcU of, \fk-, Irtion . Iltrrnalirv . I

This alternative would have no
indirect effects on soil
productivity. No further soil
disturbance would be generated in
the project area. No further
decrease in soil productivity
would occur.

• Iiiflirfcf I'lfffclM ( 'oininoit to . Ivtion

. Ilternnliitti It. (\ />. K and /'

No action alternatives propose to
conduct timber-harvesting or road-
construction activities on
unstable landtypes or in areas
identified as unstable slopes.
The unstable soils identified in

Section 16 of the proposed project
area would be avoided by all
action alternatives. All steep
slopes where activity is proposed
would implement appropriate
mitigation measures for logging
systems, road construction, site
preparation, and erosion control.
These measures would ensure that
adverse impacts to soil
productivity would not result from
proposed activities.

• Inelirvct llffvctx of. Irtion . Illcriiiitirc It

The indirect effects would be
related to the impacts discussed
under DIRECT EFFECTS. Ground

-

based skidding would generate
approximately 61 acres of skid
trails and, combined with ground-
based-excavator site preparation,
would leave approximately 53 acres
in an impacted condition. These
acres would have decreased
productivity due to compaction and
displacement of surface soil
layers. The areas impacted by
trails would have difficulty
revegetating following the
proposed activities. The bare
soil generated by ground-based
activity would increase the risk
of surface erosion. Standard
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erosion-control measures would
minimize the risk of surface
erosion on these trails.

• Indirect t^ecU qf» Iction . Ilternatire C

The indirect effects would be
related to the impacts discussed
under DIRECT EFFECTS. Ground

-

based skidding would generate
approximately 61 acres of skid
trails and, combined with ground-
based-excavator site preparation,
would leave approximately 6 acres
in an impacted condition. These
acres would have decreased
productivity due to compaction and
displacement of surface soil
layers. The areas impacted by
trails would have difficulty
revegetating following the
proposed activities. The bare
soil generated by ground-based
activity would increase the risk
of surface erosion. Standard
erosion-control measures would
minimize the risk of surface
erosion on these trails.

• Indirect fleets qf, Iction >'IltematiceD

The indirect effects
related to the impact
under DIRECT EFFECTS.
based skidding would
approximately 47 acre
trails and, combined
based-excavator site
would leave approxima
in an impacted condit

would be
s discussed
Ground

-

generate
of skid

with ground-
preparation,
tely 5 acres
ion. These

acres would have decreased
productivity due to compaction and
displacement of surface soil
layers . The areas impacted by
trails would have difficulty
revegetating following the
proposed activities. The bare
soil generated by ground-based
activity would increase the risk
of surface erosion. Standard
erosion-control measures would
minimize the risk of surface
erosion on these trails.

Indirect Effect* qfmiction ^llterruitiveE

The indirect effects would be
related to the impacts discussed
under DIRECT EFFECTS. Ground

-

based skidding would generate
approximately 70 acres of skid
trails and, combined with ground-
based-excavator site preparation,
would leave approximately 23 acres
in an impacted condition. These
acres would have decreased
productivity due to compaction and
displacement of surface soil
layers . The areas impacted by
trails would have difficulty
revegetating following the
proposed activities. The bare
soil generated by ground-based
activity would increase the risk
of surface erosion. Standard
erosion-control measures would
minimize the risk of surface
erosion on these trails.

Equipment working in the landing area
causes compaction.
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Indirect EJffech ofmiction .lUemativeF

The indirect effects would be

related to the impacts discussed

under DIRECT EFFECTS. Ground

-

based skidding would generate
approximately 46 acres of skid

trails and, combined with ground-

based-excavator site preparation,

would leave approximately 5 acres

in an impacted condition. These

acres would have decreased
productivity due to compaction and

displacement of surface soil

layers. The areas impacted by

trails would have difficulty
revegetating following the

proposed activities. The bare

soil generated by ground-based
activity would increase the risk

of surface erosion. Standard
erosion-control measures would

minimize the risk of surface
erosion on these trails.

• Cumulative Ejects Common to miction

Mtematives B, C, D, E, andF

Each action alternative would enter
stands not previously entered for a

timber sale. Some stands have had
small salvage operations within 100

to 200 feet of the existing roads.
Existing skid trails from salvage
activities would be used if they are
properly located and spaced. With
the remainder of the proposed
project area previously unharvested,
cumulative effects to soil
productivity from multiple entries
would be the same as those listed

under DIRECT EFFECTS and INDIRECT
EFFECTS.

CUMULATIVE EFFECTS

• Cumulative tlffect» ofJSo-,lction ,1ltemative

This alternative would have no

cumulative impacts on soil

productivity. No soil would be

disturbed under this alternative,

and no reentry of past harvest

units would occur with No Action

Alternative A.
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ECONOMICS ANALYSIS

APPENDIX 11

INTRODUCTION

The economic analysis estimates
important consequences of adopting
the various project alternatives
considered in this document in terms
of Montana public school finance.
Each alternative was developed within
environmental guidelines of the
existing SFLMP; the economic analysis
is designed to document the direct,
indirect, and cumulative impacts on
kindergarten through 12 public
schools in Montana so that land
managers and the public may be better
able to make informed land-management
judgments. Lands granted to Montana
in statehood are managed to provide a

legitimate return to the
beneficiaries of the school trust.
Each alternative considered in this
document means that taxpayers and the
legislature are faced with a

different and unique set of school
finance consequences.

EXISTING CONDITIONS

For children in grades kindergarten
through 12 attending public schools
in Montana, expenditures per pupil
were estimated to be $5,869 in 1999
(the most recent data available)

.

This places Montana below the
national average (Montana Office of
Public Instruction Web Site).
Direct school income comes from a

number of sources

:

- Natural resource income is derived
from managing the States trust
lands. Some State aid for common
schools comes from interest
earnings from trust funds.

- The Montana legislature augments
income from the trust.

- Local school districts also raise
income through property taxes

.

The taxable value of property is

an important factor that
influences the ability of a local
school district to generate tax
revenue

.

TABLE OF CONTENTS

Introduction 1
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DIRECT EFFECTS

The estimated direct effects of the

South Wood Timber Sale Project
alternatives on school finance are

shovm in TABLE H-1 - NUMBER OF

STUDENTS SUPPORTED FOR 1 YEAR BY
ESTIMATED REVENUE PRODUCED BY
ALTERNATIVE

.

Action Alternative B, which was

designed to generate as much revenue

as possible within the bounds of the

governing forest plan and broader
environmental policy, is estimated to

produce slightly more than
$1,789,331. If this alternative were

adopted, the South Wood Timber Sale

Project would produce enough revenue

to send the equivalent of 297

kindergarten- through- 12 children to

school for 1 year without any other

financial support.

Action Alternative C was designed
around the environmental philosophy
of improving biodiversity in the

forest. This alternative would
produce $1,173,837, enough to support

the equivalent of 195 kindergarten-
through-12 school children for a

year.

Action Alternative D is another
alternative designed to improve
biodiversity. This alternative would

produce an estimated $1,196,500,
enough to support the equivalent of

200 kindergarten-through- 12 school

children for a year.

Action Alternative E stresses
development of road infrastructure.
The purpose of this alternative is to

improve managerial access to the Swan

River State Forest. Improved access

could improve fire-suppression
activities and, in general, improve

forest management in the future.

This alternative would produce an

estimated $1,310,948 in school

revenue, enough to support the

equivalent of 218 kindergarten-
through-12 school children for a

year.

Action Alternative F stresses the
protection of old growth since the
only old growth taken is in the road
right-of-way. This alternative would
produce $1,054,378 in school revenue,
enough to support the equivalent of

175 kindergarten through grade 12

children for a year.

Alternative A produces no revenue for
schools that could be used to support
kindergarten through grade 12

children for a year.

The specific revenue and expenditure
estimates for Action Alternatives B

through F are summarized in TABLE H-

2 - ESTIMATED REVENUES AND
EXPENDITURES FOR ACTION ALTERNATIVES
B, C, D, E, and F. It is worthwhile
to discuss why the differences in

revenues arise from these
alternatives. Action Alternative B

has the highest income to the Common
Schools because it contains the most
valuable timber, requires the fewest
miles of road construction (lowest

development cost) , has the fewest
miles of road rehabilitation or
reconstruction (lowest maintenance
costs) , and contains slightly more
timber volume than the other
alternatives

.

School finance is directly driven by
the market economy. A strong market
economy creates high personal and
business incomes and high residential
and commercial real estate values.

High real estate values translate
into higher property tax receipts for

local schools. School excellence is

a function, at least in part, of

school finance.

INDIRECT EFFECTS

State timber sales also indirectly
support schools by influencing
personal and business incomes, as

well as the assessed value of land

owned by workers, the timber
industry, and the host of others who
are directly or indirectly affected
by timber- industry transactions.
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Federal timber supplies have

diminished in Montana, which has

caused the closure of some important
sawmills. For example, the closure

of American Timber in Olney, Montana
was linked to the decline in Federal

timber offerings (the CEO was quoted
to this effect in a Missoulian
newspaper article on 1/12/2000)

.

More recently. Pyramid Lumber of

Seeley Lake has given notice of an

impending closure. The Missoula
County Commissioners are currently in

the process of developing a

refinancing package that will allow

this mill to remain operating.

In situations such as these, mill

closures reduce employment, business
earnings, and the assessed value of

land and structures. Mill closures
further affect timber values by
reducing the potential number of

timber purchasers. Loss of a mill in

a community can have substantial
impacts on school finance.
Maintaining timber sale levels helps

maintain the earnings of workers, the

infrastructure of the industry and
communities in and around the

forests, and the taxable base that

supports Montana's schools and
government in general

.

Impacts on local communities are

typically estimated by quantifying
jobs and incomes that are associated
with the harvesting and processing of

timber products. Estimates of

employment in these industries in

northwest Montana are 10.58 direct
jobs per MMBF harvested and an annual

income of $31,866 per job (Keegan, et

al) . The direct employment and
earnings effects of the alternatives

are summarized in TABLE H-3 -

EMPLOYMENT AND EARNINGS IMPACTS.

The impacts summarized in TABLE H-3-
EMPLOYMENT AND EARNINGS IMPACTS are
substantial in terms of both their

absolute and relative importance.
The adoption of No-Action Alternative
A will cost the State in both lost

jobs and lost income. The wood-

product industry tends to be a highly

integrated industry. Shown in this
table are only the direct employment
impacts. Not included are losses in
jobs at the local service station,
trucking company, or supermarket
(indirect economic effects
associated with reduced production)

.

These are higher for more integrated
industries. Compared to other
industries in Montana, timber
industry jobs are relatively high-
paying jobs. Loss of high-paying
jobs will make the State even
poorer.

The prices of wood products are
highly cyclical. At the heart of
the cyclical nature of these markets
is the Federal Reserve Board and
monetary policy in the United
States. The housing industry has
been a counter cyclical part of the
larger cycles of economic activity.
As the economy speeds up and
inflationary pressures increase, the
Federal Reserve Board pursues an
anti-inflationary policy with higher
interest rates . The Federal
Reserves' anti-inflationary policy
translates into higher mortgage
rates, slower construction activity,
and weaker timber markets. When
economic activity slows, the Federal
Reserve Board loosens monetary
policy to stimulate expansion and
growth.

The calculated stumpage prices shown

in table h-2-estimated revenues and

table h-3 - emoployment and earnings
impacts''



EXPENDITURES FOR ALTERNATIVES B, C,

D, E, AND F are based on average
market conditions for the last 2

years. Stumpage prices peaked in

1993 and have fallen steadily since.

Since the Federal Reserve Board
recently relaxed interest rates, we

expect that market conditions will
bottom and start to improve. Thus,

the prices we used should be a good
reflection of the prices paid for

the timber when harvested.

SOME INDIRECT IMPACTS ON THE SCHOOL
TAX REVENUE BASE

million as a result of this closure,
or a reduction of the equivalent of
4 kindergarten-through-12 students.
But this measure of dependency only
tells part of the story. The
reliance on Smurf it Stone Container
by the Frenchtown School District or
the dependence of the Bonner School
District on Stimson Lumber Company
is far greater. The potential loss
of a large, highly valued business
has substantial property tax
implications at both the county and
local school district level of
taxation

.

School finance in Montana is a very
complex issue. Not only do school
funds come from resource income,

they also come from the property tax
base in local school districts and
the State general fund in the form
of State support to local school
districts. Thus, the South Wood
Timber Sale Project has indirect, as

well as direct, school -revenue
implications. This section
summarizes some of the indirect
impacts of financial support of

Montana's common schools.

The timber industry is a major
component of the property tax base
in many counties and school
districts in Montana. TABLE H-4 -

TAXABLE PROPERTY VALUE... only
partially documents the role of the

industry in some important Montana
counties. For example, the assessed
value of the land, buildings,
improvements, furniture, and
equipment of 4 companies in Missoula
County was about $195 million in the

year 2000. This value is about 5

percent of the entire assessed
property value for all taxpayers in

Missoula County. Thus, of the
thousands of property taxpayers, 4

taxpayers account for 5 percent of

the tax base. A similar situation
is depicted for Lincoln County
during the year 2000. However, the
tax base of Flathead County included
the now-defunct American Timber
Company. This coming year, the

assessed value will drop some $4.4

The values in TABLE H-4 - TAXABLE
PROPERTY VALUE... are misleading in
other important ways. Also
important from the standpoint of
property taxes is logging and
transportation equipment. Logging
and log-hauling equipment, as well
as special rail cars, are excluded
from TABLE H-4- TAXABLE PROPERTY
VALUE... because they are difficult
to identify in the Montana
Department of Revenue records . For
example, a log truck might be
carried in the Montana Department of

Motor Vehicles tax records. From
the standpoint of property values,
many smaller businesses are also
excluded from the data in TABLE H-4-
TAXABLE PROPERTY VALUE... For
example, Ravalli County is famous
for its log home industry. Because
log homes are labor intensive
relative to the production of paper
or other products, these business
are not reported in TABLE H-4-
TAXABLE PROPERTY VALUE....

Next, we will estimate the school
support generated by workers in the

wood-product industry as a result of

the income taxes and property taxes
they can be expected to pay (see

TABLE H-5 - PERSONAL INCOME AND
PROPERTY TAX REVENUES GENERATED)

.

Clearly, the workers themselves will
contribute to school support from

their earnings. TABLE H-5-PERS0NAL
INCOME AND PROPERTY TAX REVENEUES
GENERATED estimates the income and
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TABLE H-4 - TAXABLE PROPERTY VALUE OF WESTERN MONTANA WOOD-USING INDUSTRY

(MILLS WITH TAXABLE VALUES GREATER THAN $1,000,000

COUNTY



property taxes that would be
generated by the workers employed in

the 5 South Wood Timber Sale Project
alternatives

.

Montana timberland tax calculations
utilize an annuity formula applied to

different land-productivity classes
and different market areas in the
State. The timber values that enter
the annuity formula are updated
periodically. Higher prices mean
higher taxes and lower prices mean
lower taxes. When sawmills such as

American Timber Company close, there
are fewer potential timber bidders;
other things equal, this will lower
property taxes in Montana.

Based on the assessed value of

timberland in the year 2000, the
average mill levy in each county, and
the proportion of property taxes that
are devoted to the local schools, the
timberland property taxes in Montana
support an estimated 270 student
equivalents

.

Given the information concerning the
contribution of the timber industry
to property tax values, taxes, and
income, it is important to summarize
both the direct and indirect impacts
of the 5 alternatives on school
finance in Montana. TABLE H-6 -

KINDERGARTEN-THROUGH- 12 STUDENT-
EQUIVALENT IMPACTS-A SUMMARY
synthesizes the effects. In
estimating the impacts, it is

necessary to estimate the total
Statewide harvest since the published
reports for the year 2000 harvest
levels will not be available until
the fourth quarter of this (2001)

year. Given the estimated level of

total timber harvests and the
expected harvest level for each
alternative, the Statewide estimates
of kindergarten-through-12 student
equivalencies can be apportioned to
each of the South Wood Timber Sale
Project alternatives. It may appear
that the indirect revenue effects are
small. Of course, property and
income tax revenues are not limited
to school expenditures. The portion

of total property taxes allocated to
local schools varies among Montana
counties. In the 21 counties
examined in TABLE H-7 - TIMBER
PROPERTY TAXES FOR MONTANA IN THE
YEAR 2000, the portion of the
property tax revenues going to
county schools ranged from 31 to 49
percent

.

However, TABLE H-6 - KINDERGARTEN-
THROUGH-12 STUDENT-EQUIVALENT
IMPACTS-A SUMMAJ?y establishes that
important additional kindergarten-
through-12 equivalencies are
produced beyond those generated by
direct timber sale receipts. For
each alternative (other than No-
Action Alternative A) , an additional
23 to 27 kindergarten-through-12
student equivalencies are produced
from large mill property taxes,
worker residential property and
income taxes, and timberland
property taxes. The total large
mill property tax in TABLE H-4-
TAXABLE PROPERTY VALUE... and Timber
Property Tax in TABLE H-6-
KINDERGARTEN-THROUGH-12 STUDENT
EQUIVALENT IMPACTS-A SUMMARY were
apportioned to this project by
taking the estimated volume for each
alternative as a percentage of an
estimated 805 MMBF Statewide harvest
for the year 2001. The worker
income and property taxes were not
apportioned in a similar way since
these were treated as marginal
values rather than average values.

CUMULATIVE EFFECTS

Economic cumulative effects are tied
to income from timber management on
State trust lands in this analysis.
The South Wood Timber Sale Project,
if implemented, would provide for a

portion of the total income earned
from those lands. In FY 2000 (July
1, 1999 to June 30, 2000), DNRC
earned a total income of $12,710,311
from forest -management activities.
For every dollar DNRC spent in
forest management, DNRC earned $2.78
in return. Therefore, the cost to
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implement DNRC's management program
was $4,572,054 in FY 2000; DNRC'S
net earnings were $8,138,254. These
figures change from year to year.
The Statewide average revenue to
cost ratio for FY 1994 through FY
1999 was 2.68, 2.07, 1.68, 1.89,
1.72, and 1.36, respectively, for

each year (DNRC Monitoring Report,
SFLMP, FY 1994-2000) . These ratios
may increase or decrease in the
future as a result of changes in
market conditions or the actual
amount of timber harvested and paid
for. DNRC anticipates continuing to
earn a profit from its forest-
management program.

COMMENTS ON THE SCOPE OF ECONOMIC
ANALYSIS

Nonmarket costs and benefits are not
examined because they do not
contribute to the returns to the
trust under the trust mission of
State lands. These costs and
benefits can be important in the
sense of the larger social economy.
However, most attempts to calculate

nonmarket costs and benefits rely on
the concept of the "willingness to
pay" . Because the willingness to
pay does not typically translate
into actual compensation to the
trust when real market earnings are
foregone, nonmarket estimates of the
willingness to pay are largely
irrelevant

.

DNRC has a Statewide sustained-yield
harvest -volume level of 42.164 MMBF
per year. If the timber from this
project is not sold, timber could be
offered from other DNRC projects to
meet the sustained yield volume.

Finally, it is important to mention
that these alternatives have not
examined long-term discounted costs
and benefits because the alternative
were developed under the Statewide
forest plan. The analysis is

intended to provide a good
comparison of the relative merits of
the alternatives. They are not
intended to be used as absolute
estimates of returns.

Money earned from selling timber sales is

deposited into the school trust. The money
from the school trust is used to operate
Bcbools and educate children.
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APPENDIX

I

INTRODUCTION

The South Wood Timber Sale Project
area currently experiences light
recreational use by the general

public.

METHODS

The methodologies used to portray
the existing condition and determine
recreational impacts of the project
include determining the recreational
uses, approximate action of revenue,
and the potential for conflict
between project activities and
recreational uses.

ANALYSIS AREA

The analysis area includes all
legally accessible lands within the
South Wood Timber Sale Project area
(South Woodward and Woodward Creek
watersheds) and the roads that would
be used to haul equipment and logs

.

EXISTING CONDITION

The South Wood Timber Sale Project
area receives light recreational use

TABLE OF CONTENTS
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Direct Effects 2

Indirect Effects 2
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throughout the year. The area is
primarily used for berry picking,
snowmobiling, bicycling, fishing,
hiking, hunting, and some camping.
Fatty Creek Road is used as a

primary access route to the northern
portion of the Mission Mountain
Wilderness area and South Woodward
drainage. Whitetail Road provides
access to the Woodward, Whitetail,
and Porcupine drainages

.

One hunting outfitter license is
issued for Swan River State Forest
and encompasses the project area.
The annual rental fee is
approximately $5,200.

State lands are available for
nonmotorized recreational use to
anyone purchasing a General
Recreational Use License for State
lands. Licenses are not site
specific and allow use of all
legally accessible State lands,-

therefore, it is very difficult to
determine the amount of recreational
use and income resulting from the
sale of licenses for a specific
area. From July 1, 1999 to June 30,

2000, the total gross revenue to the
school trust from General
Recreational Use Licenses was
$381,740. There are approximately
5,157,380 acres of school trust land
Statewide (DNRC Annual Report 2000)

.

Therefore, the average gross revenue
is approximately $.074/acre
($381,740 divided by 5,157,380
acres) for FY 2000. Applying the
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statewide average revenue per acre

to the State land within the project
area (approximately 16,000 acres),

the lands produced an estimated
revenue of $1,184 from General
Recreational Use Licenses, assuming
the project area receives an average
amount of paid recreational use.

DIRECT EFFECTS

• Direct Ejects of JVo^lction .llternative Jl

Recreational uses and revenue
would not change from what now
exists

.

» Direct E^ffect* Common to Action Jlltemative*

B,C,D,E,andP

Harvesting activities may disturb
normal game-movement patterns,
which may affect hunter success.
Short delays due to log hauling,
snowplowing, and road-construction
may inconvenience snowmobilers,
bicyclists, and other
recreationists . However,
recreational use and revenue
income from outfitting and General
Recreational Use Licenses are not
expected to change with the
implementation of this project.

The open, restricted, and closed
road status would not change with
the implementation of this
project

.

INDIRECT EFFECTS

• Indirect t^ffectg of JKo-%tction Alternative %i

No change to the existing
condition is anticipated.

• Indirect ElffeclH Common to .Iction

MtemaHves B, C, D, E, andP
The amount of recreational use
within the project area may
change. Recreational users may
use adjacent areas to avoid
harvesting and log-hauling
activities. Recreational use and
revenue income from outfitting and
General Recreational Use Licenses
are not expected to change as this
project is implemented.

CUMULATIVE EFFECTS

• Cumulative Effects ofJVo^ction Alternative

Jl

Some recreational users may be
reluctant to use roads within the
project area if roads continue to
deteriorate. However,
recreational use and revenue
income from outfitting and General
Recreational Use Licenses are not
expected to change.

• Cumulative E^ffects Common to Action

Alternative* B, C, D, E, andP

The combined harvesting and log-
hauling activities of this project
and Plum Creek Timber Company
within the project area may
displace recreational use to
adjacent areas outside the project
area. All levels of existing
recreational use on Swan River
State Forest are expected to
continue. Therefore, revenue
income from outfitting and General
Recreational Use Licenses is not
expected to change.
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INTRODUCTION

Air quality could be affected by
smoke from project-related logging
slash and prescribed burning. Air
quality may also be affected by the
road dust created by harvesting and
log-hauling activities.

METHODS

The methodologies used to analyze
effects to air quality include
estimating the location, amount, and
timing of smoke and dust generated
by project-related activities.

ANALYSIS AREA

local population centers. Temporary
reductions to air quality from the
project area exist in the summer and
fall due to smoke generated from
prescribed burns and dust produced by
vehicles driving on dirt roads. None
of the air-quality reductions affect
local population centers beyond EPA
standards. All burning activities by
major burners comply with emission
levels authorized by the Montana
Airshed Group. The project area is
outside any of the local impact
zones, where additional restrictions
may be imposed to protect air
quality.

DIRECT EFFECTS

The analysis area for air quality
includes all of Lake County, which
is a part of Montana Airshed 2 as
defined by the Montana Airshed
Group.

EXISTING CONDITION

Currently, the project area
contributes very low levels of air
pollution into the analysis area or

TABLE OF CONTENTS
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Direct Effects 1

Indirect Effects 2

Cumulative Effects 2

• Ihrect ^ffech qfJVo-^lction ^t/tema/ive ,f

The existing condition would not
change

.

• Direct Effects Common to miction ,1UemaHve*
n, C, n. K, andF

Postharvest burning would produce
smoke emissions; log hauling and
other project-related traffic on
dirt roads would increase road dust
during dry periods. No increase in
emissions is expected to exceed
standards or impact local
population centers provided that
the burning is completed within the
requirements imposed by the Montana
Airshed Group and dust abatement is
applied to roads during dry
periods

.
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INDIRECT EFFECTS

• Indirect Elffects ofJVo^IcNon .lltemative ./t

The existing condition would not
change

.

• Indirect fleets Common to tiction

»IIteniafive* B, C, D, E, andP

Since emissions are expected to

remain within the air-quality
standards, no indirect effects to

human health at local population
centers are anticipated.

CUMULATIVE EFFECTS

• Cumulative Effects ofJVo-^ction .Alternative

.1

Cumulative Elffects Common to .lotion

Mternatives B, C, D, E, andP

Additional smoke produced from
prescribed burning on adjacent
USFS, private industrial forest
lands, and State school trust
lands would remain within the
standards for air quality, but the
cumulative effects during peak
burning periods could affect
individuals with respiratory
illnesses at local population
centers for short durations. All
known major burners operate under
the requirements of the Montana
Airshed Groups, which regulate the
amount of emissions produced
cumulatively by major burners.

The existing condition would not
change

.

During periods when hurning does not take place,
air quality ia the project area is good.

Dust and smoke would be in the air temporarily during the periods of log hauling and

slash burning.

Page J-
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AESTIII/nCS
APPEi\DL\ K

INTRODUCTION

The visual effects on the project
area are considered because the

visual character is the most
noticeable component of

"aesthetics". The aesthetics
analysis focuses on those areas
where the timber-harvesting
activities are proposed. The views
of the harvest proposal will be
provided in reference to foreground,
middleground, and background.
Foreground views are immediately
adjacent to a road or trail.
Middleground views are 200 to 1,000
feet from a road or trail and
usually consist of hillsides and
drainages. Background views are of

distant horizons, such as mountain
ranges or valleys.

METHODS

Foreground views were analyzed from
the open road system within the
project area. These views
considered:

TABLE OF CONTENTS
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- disturbance to vegetation and soils
from logging and site-preparation
activities,

- effects of the silvicultural
treatments on the stand structure,
and

- the length of treatment along
roadways (primarily where people
drive, walk, or snowmobile)

.

Middleground views were analyzed
based on examples of similar
treatments and mitigations. Sight
distances and their relationship to
natural processes will be addressed
in relation to middleground views.

Background views were analyzed based
on the patterns of leave trees within
the proposed harvest areas as seen
from a distance.

ANALYSIS AREA

The analysis area for the foreground
and middleground viewpoints are along
the South Woodward, Main Woodward,
Whitetail, Woodward Point, and Fatty
Creek roads. The analysis area for
the background views is the northern
Mission Range on the west side of

Swan River State Forest as viewed
from Highway 83.

OVERVIEW OF THE PROJECT AREA

The South Wood Timber Sale Project
area is under 3 ownerships: Plum
Creek Timber Company, USFS, and DNRC.

DNRC and USFS ownerships are
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FIGURE K-1-VARIOUS VIEWS FROM THE PROJECT AREA

Swan Lake in background as seen

from Woodward Point around 1900

Background view of Swan Peak east of
the project area

predominantly covered with dense

stands of mature coniferous forests

similar to those pictured.

Within DNRC ownership there are some

areas of past timber harvests.

Various timber sales between 1960

and 1992 created these seedtree/

clearcut areas ranging in size from

10 to 150 acres. The harvested

areas are densely regenerated with
6- to 40-foot trees.

During the past 30 years, the land

owned by Plum Creek Timber Company

has experienced heavy harvesting, as

seen from an aerial photograph
containing a portion of the project

area. The widespread timber

harvesting utilized clearcutting,

seedtree harvesting, and selective

harvesting. Typically, openings are

hundreds of acres. The harvest unit FIGURE K-2-AERIAL PHOTO OF A PORTION OF
THE PROJECT AREA
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boundaries typically follow section
lines and appear harsh and
unnaturally straight.

Features of interest within the

South Wood Timber Sale Project area

are:

- mature, dense stands of timber
along several miles of open road;

- legacy trees, relics, or
"grandfather" trees, which are
predominantly western larch,

Douglas-fir, western white pine,

and western red cedar in the

greater than 25-inch diameter
class, which exist individually
or in groups primarily in the
eastern portion of the project
area;

- views of the northwest portion of

the Mission Range in the upper
part of South Woodward Creek; and

- views of South Woodward and
Woodward creeks along open roads

in the eastern and southern
portions of the project area.

Foreground viewing of the area takes

place most often by visitors driving
along South Woodward, Main Woodward,
Woodward Point, Fatty Creek, and
Whitetail roads. Middleground views
are available along the Fatty Creek
and Whitetail roads and to the east
and south across the canyon from
South Woodward Road. Background
views are available to the west
along various points of Highway 83.

DIRECT EFFECTS

• IHrfcl l\(fecU of,\f>-, Ivlioit . tllernalirv . I

In the short-term, vegetation
along roadsides would continue to
grow and limit views.

» Dirvct i\ffii-rfji Coininon lo . Iclion . lltrrnatii'eM

All action alternatives plan some
harvesting along roads that are
open to vehicle traffic. In these

cases, a visual screen between the
road and the harvest unit would be
retained. The visual screen would
be approximately 100 feet in

width, or 1 "sight distance" (the

distance at which 90 percent of a

animal is hidden from view by
vegetation) . If harvested under
Action Alternative B, this visual
screen may not be maintained along
open roads where cable logging may
be required in Units 12-10, 12-11,
12-24, and 2-20.

Visual screening would not be
retained as extensively in harvest
units adjacent to roads that have
restricted vehicle traffic.
Roadside vegetation, healthy
smaller noncommercial trees, and
trees designated for leave would
be retained to partially screen
harvested areas from these roads.
The topography may limit some
views into harvested areas from
restricted and open roads adjacent
to cable logging units.

Harvesting may cause damage to
vegetation that is planned for
retention. Specifications of the
Timber Sale Contract promote
careful logging and felling
operations and require damaged
trees, especially sapling-sized
trees, to be felled.

Slash from limbs, tops, and rotten
logs, which would accumulate
during a harvest operation of this
scale, would be visible until
grasses, shrubs, and small trees
grow enough to visually screen it.

Typically, this debris would be
left scattered over the ground for

up to 1 year to return nutrients
from the needles to the soil.

Also, retaining 10 to 15 tons
(about half of a loaded log truck)
of large debris per acre on site
to promote long-term soil
productivity is recommended.
Debris in excess of 10 to 15 tons
would be piled and burned. Site
preparation for natural
regeneration would be accomplished
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when units are piled.

Skid trails and landings are

required to remove logs from

harvest units. The effects of

skid trails and landings on the

landscape depends, in part, on the

season of operation; skidding on

snow and frozen soil reduces
ground disturbance. When soil is

disturbed or displaced on skid

trails, slash is placed on the

disturbed site to cover the area

from view and meet BMPs . Landings

can be sites of heavy vegetative
and soil disturbances that are

caused by numerous activities,

such as bucking logs, loading logs

onto trucks, piling slash, and

parking logging equipment. Well

designed timber sales focus on

limiting the size and number of

landings . The landings would be
rehabilitated to meet hazard
reduction standards and BMPs.

Drainage would be incorporated
into the landing site to keep the

landing dry and reduce rutting.

Landings would be grass seeded
when the reclamation work is done.

Vegetation damage and soil

disturbance, visible as foreground
views, would have short-term
effects when the following
project-design elements and
mitigation measures are applied,

which include, but are not limited

to:

- leaving visual screening along
roads that are open to vehicle
use;

- felling trees and other
vegetation that was damaged
during logging;

- bunching and reburning slash

piles that did not completely
burn;

- limiting the location, size, and

number of landings;

- grass seeding disturbed sites;

and

• placing slash on skid trails.

The last 3 mitigations are
elements of BMPs that help
minimize erosion and speed the
recovery and revegetation of
disturbed soils. They also
contribute to short-term recovery
to visual effects.

• Direct Flffects of,Iclian MtemnHveB

This alternative uses a seedtree
harvest with group and individual
tree retention. Where available,
6 to 10 trees per acre of healthy
western larch, Douglas-fir, and
western white pine would be
retained. Some clumps of healthy,
submerchantable western red cedar
understory would be retained.
Harvesting would aesthetically
affect the area by removing mature
trees and opening the view. Many
current foreground views would
become middleground views along
restricted roads and where harvest
units of cable logging are
adjacent to open roads.
Middleground views would look
similar to Examples of seedtree
harvests on page 5.

Alternative B would not be viewed
as background from Highway 8 3

because harvest units are close to

the valley floor and screened by
existing timber walls.

» Direct tlffect» of,icHonMtemaUve CandD

These alternatives use a

commercial thin harvest that
strives to retain about 100 trees
per acre of healthy western larch,

Douglas-fir, and western white
pine. Also, some clumps of

healthy, submerchantable western
red cedar understory would be
retained. Harvesting would
aesthetically affect the area by
removing some mature trees and

opening the view from restricted
roads. Middle and foreground
views would be similar to Examples
of commercial -thin harvests on

page 5.
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Current foreground views would
have fewer trees; however, in many
cases, the views would not change
to allow middleground views. If

there were not enough suitable
retention trees in some areas of
the stand, openings would occur
and cause some foreground views to
become middleground views.

Both alternatives are viewed as
background from Highway 83.

Harvested stands would have fewer
trees and, in some areas, small 1-

to 2 -acre openings.

Examples of seedtree harvesting

• /h'reci J^'ectH <tf. letion . illcrtuiitWs /i «/«/ A'

Action Alternatives E and F use a
combination of seedtree and
commercial -thin harvests.

Seedtree units would retain groups
and individual trees. Where
available, 6 to 10 trees per acre
of healthy western larch, Douglas-
fir, and western white pine would
be retained. Some clumps of
healthy, submerchantable western
red cedar understory would be
retained. Harvesting would
aesthetically affect the area by
removing mature trees and opening
the view. Many current foreground
views would become middleground
views along restricted roads.

The commercial-thin harvest units
strive to retain about 100 trees
per acre of healthy western larch,
Douglas-fir, and western white
pine. Also, some clumps of

Examples of conunercial-thin harvests
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healthy, submerchantable western
red cedar understory would be
retained. Harvesting would
aesthetically affect the area by
removing some mature trees and
opening up the view from
restricted roads. Current
foreground views would have fewer
trees; however, in many cases, the
views would not change to allow
middleground views. If there were

not enough suitable retention
trees in some areas of the stand,

openings would occur. This would
cause some foreground views to

become middleground views

.

Action Alternatives E and F have
units that are viewed as

background from Highway 83. The
commercial -thin harvest units
would have fewer trees and, in

some areas, small 1- to 2 -acre
openings. Seedtree units would
not be viewed as background from
Highway 83 because harvest units
are close to the valley floor and
screened by existing timber walls.

INDIRECT EFFECTS

» Indirect Effects ofJVo-^ction Jlltemative *i

There are no indirect effects to

aesthetics

.

• Indirect EJffectJi of, Iction .'llternative» B, E,

andP(Seedtree Ilari^e^t)

A treatment of seedtree with
retention of groups or individual
trees is the primary silvicultural
prescription for the seedtree
harvest units of these
alternatives. Visually, the
objective of this treatment is to

pattern harvest areas after a

mixed-severity or stand-
replacement fire. This would:

- leave jagged edges between cut

and uncut areas; another way to

describe this is that fires
often create burn "fingers."

- feather some edges by leaving
more trees per acre along the
unit boundary; along the edge of
a fire, the fire usually burns
with less intensity, allowing
more trees to survive.

- wherever possible, utilize
existing stand boundaries for
the boundaries of harvest units
to take advantage of natural
patterns already on the
landscape

.

- leave groups of trees as if the
fire burned around or lightly
through areas; areas with
springs and/or quality wildlife
trees and snags would be left to
give this appearance.

- leave scattered trees that may
naturally have survived the
fire, such as thick-barked
western larch and Douglas-fir.

- create larger openings with a

few live trees per acre.

Indirect Effects of»lction Mtematives C, D,

E, andP(Commercial-thin Harvest)

The commercial -thin harvest units
would attempt to leave an even
distribution of about 100 trees
per acre (approximately 20-by—20-
foot spacings) across the
landscape. Visually, the
objective of this treatment is to
pattern harvest areas after a low-
intensity, mixed- severity burn.
Western larch and Douglas-fir
would be the preferred species for
leave trees as they would be the
most likely to survive a low-
intensity burn. However, in areas
where western larch and Douglas-
fir are absent, other species of

trees that are not likely to
survive low- intensity burns would
be left. Harvest areas would not
be as visually noticeable as

seedtree units due to the amount
of canopy being retained.
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CUMULATIVE EFFECTS

» CiimulaliiH' l\tJecfM Common to . Ill

, lllrrntttirex

Natural processes on the
landscape, such as wildfires,
blowdown events, insect
infestations, or disease
infections would continue to alter
the visual resource over time.

In the short-term, effects to the

visual resource would be from
present activities, such as

firewood gathering, continued
timber harvesting on adjacent Plum
Creek Timber Company lands, and
continued timber and salvage
harvesting on DNRC ownership.

Salvage and firewood harvesting
would alter foreground viewing by
damaging vegetation along roads.
Both types of harvesting would
leave some debris on road surfaces
and in road ditches. The
Department administration of
salvage permits would keep
roadside debris at a minimum.
Middleground and background
viewing would remain unaltered.

DNRC is planning other harvest
projects north of this project in

the Whitetail area. Alternatives
have not yet been developed for
the Whitetail project, but further
harvest openings would probably
affect viewing in the area.
Harvesting will probably continue
on adjacent Plum Creek Timber
Company ownership. Existing
openings will continue to grow,
and ownership lines will continue
to become more distinct.
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22 9 Edgewood Drive
Kalispell, MT 59901

Alliance for the Wild Rockies
801 Sherwood
Missoula, MT 59807

Rod Ash
P.O. Box 1129
Condon, MT 5 9826

Roger Bergmeier
Montana Trust
616 Simons Drive
Missoula, MT 59803

Steve Caldbeck
21201 Buffalo Bridge Road
Big Arm, MT 59910

Kevin Coates, Wildlife Biologist
Department of Fish Wildlife and Parks
4 90 North Meridian Road
Kalispell, MT 59901-3854

Marcia Cross
Tribal Historic Preservation Office
P.O. Box 278
Pablo, MT 59855

Ann Dahl
Swan Ecosystem Center
6887 Highway 83
Condon, MT 59826

Jim Mann
Daily InterLake
727 East Idaho
Kalispell, MT 59901

Norm Merz, Wildlife Biologist
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901

Neil Meyer
Swan Valley Ad Hoc Committee
52143 Salmon Prairie Road
Swan Lake, MT 59911

Arlene Montgomery
Friends of the Wild Swan
P.O. Box 5103
Swan Lake, MT 59911

Doug Mood
Pyramid Mountain Lumber
P.O. Box 54 9

Seeley Lake, MT 59868

Bill Moore
P.O. Box 977
Condon, MT 59826

Bud Moore
P.O. Box 1070
Condon, MT 5 982 6

Michael Mortimer
DNRC Legal Counsel
Forest Management Bureau
2705 Spurgin Road
Missoula, MT 59801

Jon Dahlberg, Area Manager
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901
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Ecology Center
801 Sherwood
Missoula, MT 59801

William Ensign
700 Rainbow Drive
Bigfork, MT 59911

Jennifer Ferenstein/Rusty Harper
State Auditor's Office
P.O. Box 4 09

Helena, MT 59704

Kathy O'Connor
Forestry Division
2705 Spurgin Road
Missoula, MT 59801

Tom and Melanie Parker
P.O. Box 1340
Condon, MT 5 982 6

Plum Creek Timberlands
Box 567
Seeley Lake, MT 59868

Stan Fisher
State Representative
P.O. Box 1409
Bigfork, MT 59911

Ted Geisey
Manager Forestry and Land Programs
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901

Randy Gordon
Swan Route
Bigfork, MT 59911

Gary Hadlock, Forest Engineer
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901

Chuck Harris
Swan Lake Ranger District
200 Ranger Station Road
Bigfork, MT 59911

Harley Harris
Department of Justice
P.O. Box 2 014 01

Helena, MT 59620-1401

Patrick Heffernan
Montana Logging Association
P.O. Box 1716
Kalispell, MT 59901

Tony Nelson
Hydrologist/Fisheries Biologist
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901

Patrick Rennie
DNRC
P.O. Box 2 01601
Helena, MT 59620-1601

Scott Rumsey
Fisheries Biologist
Fish, Wildlife and Parks
490 North Meridian Road
Kalispell, MT 59901-3854

Gordon Sanders
Pyramid Mountain Lumber
P.O. Box 54 9

Seeley Lake, MT 59868

Bill Schultz
Supervisor State Land
Forestry Division
2705 Spurgin Road
Missoula, MT 59801

Tom Schultz
Forest Management Bureau
2705 Spurgin Road
Missoula, MT 59801

Lyndee Stevenson
P.O. Box 1061
Condon, MT 59826

Tom Tintinger
F.H. Stoltze Land and Lumber Company
P.O. Box 1429
Columbia Falls, MT 59912

Gary Hegreberg
Montana Wood Products Association
2027 11th Avenue
Helena, MT 59601-4875
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Caesar Hernandez
Montana Wilderness Association
Northwest Field Office
43 Woodland park Drive #9

Kalispell, MT 59901

Galen Hollenbaugh
Department of Justice
P.O. Box 201401
Helena, MT 59620-1401

Tony M. Hulett Logging
P.O. Box 5102
Swan Lake, MT 59911

Joe Kerwin
Secretary of State's Office
P.O. Box 202801
Helena, MT 59620-2801

Joe Lamson
Office of Public Instruction
P.O. Box 202 501
Helena, MT 59620-2501

Julie Lapeyre, Policy Advisor
Governor's Office
Rom 204, State Capitol
P.O. Box 200801
Helena, MT 59620-0801

Kyle Luckow
71232 Highway 83

Bigfork, MT 59911

Steve Thompson
Natural Resource Consultant
P.O. Box 4471
Whitefish, MT 59937

Peggy Wagner
Montanans for Multiple Use
P.O. Box 6 8

Hungry Horse, MT 59919

Allen Wolf, Silviculture Supervisor
Northwestern Land Office
2250 Highway 93 North
Kalispell, MT 59901

William Wood, Forest Economist
Forestry Division
2705 Spurgin Road
Missoula, MT 59801
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ĉ
o

3

4
V.

g v/^

8 *

.^

^

9

s

-& ^

1

J

; -f.

Comments and Responses Page C&R 47



Sturgis

^ §

^

§

>, ^

A

tit

^ 11^

^
e ^-^ >^ "V, J-

5^ il

4̂

II

Page C&R 48 South Wood Timber Sale Project EIS



Sturgis

1^ ^

<fc-

1
1̂«"H^

4

>

^ I"

<SQ

44 ^

Connnents and Responses Page CiR 49



Swan View Coalition

4.)



Swan View Coalition







h it.s apr end". ce.5 v/i r •.'. pubiish-id j'

: rrin; ,pg jr.: 9-5. ji lo; iv5iliny.

,:S?:'3eiMiwcM«F:?':i^*'«#if^if^^{^£^

{ 11.10; r.vi-^ii">.>'i


